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THE WEISS STSTEU OF STBEET CAB UOTOBS. 

It now seems to be only a question of time as to when 
the use of horses for drawing streeb cars will be aban- 
doned, at all events in our cities. The Third Avenue 
line of this city for several years past has been ex- 
perimenting with cable traction, and it is just an- 
nounced that it proposes adopting it for the greater 
part of the line. In Philadelphia, cable traction is 
in successful operation, and electricity is being tried. 
Cable traction involves the expenditure of a very large 
additional capital beyond what is required for rails, 
cars, and ordinary equipment. 

For this and other reasons, the processes that, on 
general principles, should be considered the most ad- 
vanced are those dependent on electricity as the 
motive power. It is satisfactory to note that they are 
gradually obtaining a foothold. They may be divided 



into three types. In one, an overhead wire is needed ; 
in another, an underground wire or third rail is used 
to carry the current ; in the third system, storage bat- 
teries are employed. Each system has its good and bad 
points, to which only brief reference need be made here. 
Occupants of streets through which the cars pass ob- 
ject very strongly to the appearance of the line of poles. 
This point was so strongly urged in one recent instance 
as to cause the abandonment of electricity by a car 
company in a city near New York. In favor of the 
storage battery system, as opposed to both of the other 
ones, is to be cited the feature that each car carries its 
own power. In case of an accumulation of cars upon 
a heavy grade, this might be of importance. It is 
quite conceivable that by this occurrence so great a 
demand for power might be made upon the station, 
where electricity was supplied by a transit wire or rail. 



that all the cars could not ascend the grade together. 
Against storage battery systems the objection is made 
that the very heavy batteries have to be carried with 
the cars, and so increase the dead weight. 

The system we illustrate in this issue is one whose 
distinguishing peculiarity is adapted to any of the three 
typical methods of supplying electricity. It is here 
shown as applied to a car of the Jersey City and Bergen 
line, which is driven by accumulators. In applying it 
a special study has naturally been made of the battery 
system, and in all its features the car represents the re- 
sults of much thought, which results are to be still the 
subjects of modification, if on trial any change seems 
desirable. 

Under the seats on the sides of the car the battery is 
kept. It consists of sixty cells of the Julien battery, 
(Continued on p. 308.) 




1. The Battery. 2. The Driver. 3. Interior of the Car. 4. Dynamo and Battery Connection. 5. Frictional Drivipg Geai. 
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THE BICH COAL FIELDS OF COLOBADO. 

Prof. Newberry, of Columbia College, at a meeting 
of the New York Academy of Sciences, October 31, gave 
an enthusiastic description of some exceedingly rich 
coal fields in western Colorado. He exhibited speci- 
mens of coal that he had taken from various veins there 
but a few weeks ago, equal to any mined anywhere in the 
world, someof it showing only three percent of ashand 
one-half of one per cent of sulphur. Some of the coals 
were anthracite and others bituminous, with an abun- 
dance of excellent coking coals, portions of some veins 
just as found comparing favorably with the best Con- 
nellsville coke. 

One of the veins he described as 18 feet thick of solid 
coal, with numerous other veins of 14, 10, 8, and 6 feet 
thickness. Three railways are now approaching this 
wonderfully rich coal field, and, notwithstanding the 
great difflcuHies attending freight transportation in so 
mountainous a region, its almost exhaustless stores of 
the best of fuel will soon be furnished in abundance for 
that large section of almost treeless country just east 
of the foothills of the Rocky Mountains, from Dakota 
to Texas. 

• ^ I ■ » » 

BOOKS FOB THE INSANE IN ASYLTTUS. 

From Greorgia a very touching appeal has reached us. 
The State Lunatic Asylum at Milledgeville has within 
its walls between twelve and fifteen hundred patients. 
Many of them are not only well able to read in spite of 
their mental infirmity, but really need and crave some 
such literary exercise. A hall within the institution is 
fitted up for a library, but there are no books. To 
supply this pressing need, contributions of any kind, 
old books, magazines, periodicals, and the like, are 
solicited. We trust that many will respond to the de- 
mand, directing their contributions to the superintend- 
ent, Dr. T. O. Powell. 

We notice the above mentioned appeal not only for 
its own sake, but because it seems to us the index of 
what is probably one of the great needs of our country. 
All through it are large insane asylums, but in how 
many of them is there any certainty that a sufficient 
library is provided for the inmates ? No class would 
seem so open to benefit from literature as the insane. 
The majority are monomaniacs, or at least possess a 
part of their understanding. They emphatically re- 
quire to be taken out of themselves. The error many 
sane people make is to depend too much on reading 
and too little on thought. The reverse may be made 
an aphorism for the insane, as they certainly brood or 
think too much. 

It would appear that an opening for a most beneficent 
charity might be found in this direction. The asylums 
of the country should be investigated, and the extent 
of their libraries determined, and efforts made to sup- 
ply their deficiencies. Every house has in it some un- 
used books that idly fill the shelves, and which having 
been read once are never again opened. These could 
find no more useful destination than the one suggested. 
Many periodicals accumulate, to be ultimately de- 
stroyed. All such we are sure would be gladly re- 
ceived by the superintendents of the insane asylums. 

So much is now done by organized charity that the 
suggestion x)f a new field for work will undoubtedly 
find many willing to assist in it. The question of the 
character of the books might safely be left to those in 
charge of each asylum. Even if the indiscriminate use 
of books were permitted, then for one patient who 
would be excited or injured by some work fostering or 
increasing his delusion, probably hundreds would be 
benefited. If ill effects were feared, the books could 
be examined and weeded out before being sent. 

It is clear that a need exists, and that it is one 
which can be easily supplied. We hope soon to re- 
ceive evidence that work is doing in this field. 



THE AUEBICAN INSTITUTE EXHIBITION. 

The Am,erican Institute exhibition in this city is now 
at its best. In general it is fully up to the standard of 
former years, and in some respects it is far in advance. 
The electrical display is especially noteworthy. A large 
number of dynamos and electric motors are shown in 
operation. The halls are illuminated by electric light 
exclusively. The arc lights, 100 in number, within and 
without the building, are operated by four Ball uni- 
polar dynamos, driven by a smooth running high speed 
engine made by the Ball Engine Co., of Erie, Pa. 

Two No. 16 400 ampere Edison dynamos are ex- 
hibited, one being used for incandescent lights, and the 
other for supplying current to motors. One of the 
Edison machines is driven by the well known Arming- 
ton & Sims high speed engine, the power being com- 
municated from the engine to the dynamo by a leather 
link belt. This belt hugs the pulleys closely, and en- 
velops much more of their peripheries than does the 
ordinary belt. The other Edison dynamo is driven by 
a Straight Line engine, which seems to do its work 
quietly and with great ease. 

The Mather Electric Co., of Hartford, Conn., exhibit 
a 500 light dynamo, driven by a Trenton high speed 
engine, made by the Phoenix Iron Co., of Trenton, N. J. 
This dynamo supplies a current to 500 incandescent 



lamps. Another 250 light machine of the same make 
takes its power from the line shaft of the exhibition 
building, and supplies a current for running various 
electric motors. A 50 light dynamo of the same make 
furnishes a current for the " C. & C." motors. 

The Oerlikon Machine Works, of Switzerland, exhibM, 
a compact, efficient dynamo, running incandescent and 
are lamps in the same circuit. It has a capacity of 120 
incandescent lamps and 12 arc lamps. 

The Mutual Electric Manufacturing Co., of Brooklyn, 
exhibit the Knowles system of electric lighting, in 
which the dynamo supplies a current to are and incan- 
descent lamps, and also to motors upon the same cir- 
cuit. The feature of the dynamo which renders this 
possible consists of a very sensitive regulator, which is 
capable of quickly shifting the current according to 
the electric load. This dynamo is driven by a Hill 
clutch and pulley on a line shaft. 

A feature of electric lighting which has often been dis- 
cussed, but never practically realized until now, is that 
of economically producing steady incandescent electric 
lights through the agency of the dynamo by power de- 
rived from a gas engine. Otis Brothers & Co., of New 
York, exhibit a 4 h. p. Baldwin gas engine, which drives 
a United States dynamo, and furnishes a current to 
thirty-two 16 candle power incandescent lamps. The 
engine, consuming 30 ft. of gas per h. p. per hour, 
makes the expenditure of gas for the production of 16 
candle power 3 J^ ft., whereas a 15 candle gas light re- 
quires 5 ft. of gas per hour. The lights are readily 
maintained at a high incandescence, and are absolutely 
steady. To show the possibilities of electric illumina- 
tion by means of a gas engine, the dynamo driven by 
the Baldwin engine is connected with a Julien storage 
battery when not furnishing a current directly to the 
lamps. The storage battel"y requires about five hours 
for charging, and will maintain S2 lamps for about 
three hours, thus making it possible to furnish 84 lights 
with a single 4 h. p. engine. 

The gas engine exhibit of the present year excels that 
of any previous year, both as regards the number shown 
and the variety and quality of the engines. Messrs. 
A. C. Manning & Co., agents for the Otto engine in this 
city, exhibit a 10 h. p. engine running idle, a7 h. p. engine 
running arc lights, two 4 h. p., one 2 h. p., and one 1 
h.'p. engine. The 7 h. p. engine drives a Waterhouse 
dynamo, which supplies a current to 8 arc lamps. The 
Clerk gas engine is in place, but not in operation. The 
Charter gas engine is also in place, and is occasionally 
in operation. 

The Economic Gras Engine Company have an exhibit 
of six small engines, ranging between 1 man power and 
1 h. p. These little engines are extensively used in 
and about New York for pumping water for household 
purposes and for running light machinery. They are 
exceedingly simple and well adapted for any use re- 
quiring not more than 1 h. p. 

Undoubtedly the greatest novelty exhibited this year 
is that of the electric welding of metals. This new art 
of electric welding is one discovered by Prof. Elihu 
Thomson, of Lynn, Mass. The invention is under the 
control of the Thomson Electric Welding Company, of 
Lynn, Mass. The welding is accomplished by sending 
a very heavy current of electricity through the bars of 
metal to be joined by welding, the resistance offered 
by the comparatively imperfect contact between the 
abutting surfaces serving to create a temperature suf- 
ficiently high for the purpose. As the contact surfaces 
soften under the great heat, they are forced together, 
and the heat extends to the contiguous surfaces until 
the adjoining ends are in perfect contact and the union 
of the metal is complete. 

In the exhibit the current is furnished by a Thomson- 
Houston alternating current dynamo of high voltage, 
and this current is reduced to low voltage and large 
quantity by a transformer consisting of a primary and 
secondary coil and a magnetic core. The primary wire 
in this case, unlike an ordinary induction coil, is small 
and long, while the secondary conductor is very large 
and short. The terminals of the secondary conductor are 
connected with the clamp by which the material to be 
operated upon is held in position for welding. There 
seems to be no limit to the possibilities of this process. 
All of the metals, so far as known, may be successfully 
welded by the electric current. No exception is made 
of aluminum or cast iron. Wrought iron, steel, brass, 
and copper are readily united, the joint being generally 
jstronger than the other portions of the metal. Unlike 
metals are also successfully welded — iron and steel, 
brass and iron, and brass and German silver are exam- 
ples. 

Among electric motors in operation will be found the 
Daft motor, driving a street car, another applied di- 
rectly to a Sturtevant blower, another operating an 
elevator. The Sprague Electric Company show a mo- 
tor running a band saw, another running a printing 
press, another driving a large blower. This company 
also exhibit a railroad car having the electric motor 
attached. The "C. & C." Electric Motor Co. exhibit 
a large number of their motors of different sizes, do- 
ing various kinds of work — running sewing machines, 
blowing organs, operating ventilating and cooling 
fans, etc. 
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The historical exhibit of the New York Electrical 
Society includes Franklin's original frictional electric 
machine, one of Morse's early telegraph instruments, 
Moses G. Parmer's original self-exciting dynamo, first 
exhibited by the inventor in 1872, a Saxton's magneto- 
electric machine, which was exhibited at the British 
Association in 1833, and a great variety of telephones 
and other electrical devices too numerous to mention. 

James W. Queen & Co., of Philadelphia, have a very 
creditable exhibit of fine electrical instruments, many 
of them of quite recent invention. Among them we 
find Hartmann & Braun's Siemens' universal galvano- 
meter, Weideman's reflecting galvanometer having a 
Siemens bell magnet, Kohlrausch's Wheatstone bridge 
made by Hartmann & Braun, also a rheostat gradu- 
ated to the new ohm, a variety of Deprez-Carpen- 
tier's ammeters and voltmeters, a Sir William Thom- 
son's reflecting galvanometer madeby ElliottBrothers, 
London, a variety of Ayrton & Perry's measuring in- 
struments, a Charles Siemens' half meter bridge, and 
many other modern electrical instruments. 

The Writing Telegraph Co. exhibit one of their in- 
struments, which attracts a great deal of attention, the 
pen of the receiving machine which writes without any 
apparent controlling power being the center of at- 
traction. 

In no branch of the electrical department is the pro- 
gress of electrical science better shown than in the 
various exhibits of electrical conductors. Among these 
we mention the exhibits of the Scoville Manufacturing 
Co., the Washburn & Moen Manufacturing Co., and 
Holmes, Booth & Hayden Co., which include every 
variety of plain and insulated wires. Also the exhibits 
of the Okonite Co., the Bishop Gutta Percha Co., and 
Day, comprising cables for aerial, marine, underground, 
telephone, telegraph, and electric light lines. 

^ I t > m — 

IjOmlnons Organs of an Insect. 

Dr. Dubois has investigated the light-emitting organs 
of the cucuyo, or Pyrophorus noetilueus. They are 
three in number — two prothoracic and one ventral. 
The prothoracic plates give a good illumination in 
front, laterally, and above, and serve when the insect 
walks in the dark ; when it flies or swims, its fine ab- 
dominal lantern is unmasked, throwing downward an 
Intense light with much greater range. The insect 
Seems to be guided by its own light. If the prothoracic 
Apparatus is quenched on one side with a little black 
Wax, the cucuyo walks in a curve, turning toward the 
side of the light. If both sides are quenched, it walks 
hesitatingly and irregularly, feeling the ground with its 
antennsB, and soon stops. The light gives a pretty long 
spectrum, from the red to the first blue rays, is more 
green than the light of Lampyris noctiluca, and is 
capable of photography, but does not develop chloro- 
phyl. No distinct electric action could be traced to 
the organs. The luminosity does not depend upon 
oxygen, for it is the same in pure oxygen, in air, in pres- 
sures under one atmosphere, and in compound oxygen. 
The organs are still brilliant when separated from the 
body, but the power of emission appears to depend 
upon a supply of water, and it is recoverable, after 
thorough drying, upon putting the organs again in 
water. Dr. Dubois found that the photogenic sub- 
stance is an albuminoid, soluble in water and coagu- 
lable with heat, it entering into contact with another 
substance of the diastase group. Part of the energy 
liberated appears as light. 



Atmospberlc Electricity. 

Prof. L. Weber, of Breslau, read a paper before the 
British Association, on " Observations of Atmospheric 
Electricity." Prof. Weber said that the increase of po- 
tential seemed to be a linear function of the height; 
but the presence of dust in the air disturbed this re- 
lation. The earth represents a surface of equipoten- 
tial, and the other surfaces of equipotential are parallel, 
but come closer together above the mountain tops. 

Prof. Schuster said that, granting that the earth has 
a given potential at any moment, the convection cur- 
rents in the air would tend to reduce this, or to equal- 
ize the potential within the earth itself. 

Prof. Everett remarked that wherever electricity is 
carried down by raindrops, an inequality of potential 
will be caused ; and evaporation would also cause in- 
equalities. 

Prof. Rowland said that observations had been made 
during the last four years at his laboratory by the U. 
S. signal service. He did not see how the raindrops 
could disturb the distribution of potential much. If 
the earth is electrified, most of the electricity would be 
on the outside of the atmosphere. He therefore looks 
tor some other theory, and has given one in the Phil' 
Mag., viz., that the earth wouldnaturally be uniformly 
electrified if it were not for currents of air in the upper 
atmosphere, which will carry the electricity of the at- 
mosphere toward the poles, making auroras there. At 
the equator, therefore, a space must be left which has 
to be filled up with electricity, and this takes place by 
thunder storms. Accordingly, there is'a^circulation of 
electricity. In this connection it is to be remembered 
that thunder storms are most common about the 
equator. 



IVrltlnK and DraivtnB on Glass. 

Mne ground glass is nearly as easy to work upon 
with pen and pencil as note paper. Such glass as is 
used for the focusing screens of cameras is suitable for 
this purpose. The roughness of the surface prevents to 
some extent the spreading of the ink, and by the latter 
being absorbed, as it were, into the minute depressions, 
we obtain blacker lines than we should get on smooth 
glass. Water colors can be easily applied with a brush. 
It is best to mix them with a weak solution of sugar or 
gutn, and to prepare the glass for the colors by a pre- 
liminary rub with a cloth made damp with the same 
fluid. After the writing is completed, the appearance 
of plain, unground glass may be produced by varnish- 
ing it. Negative varnish, containing shellac, will do 
very well, or Canada balsam, thinned with benzole, 
may be used. The latter will take some hours to dry, 
during which it should be carefully protected from 
dust. 

Matt varnish may be used to impart an artificial 
grained surface to smooth glass. It is easily made by 
dissolving ninety grains of gum sandarac and twenty 
grains of gum mastic ia two ounces of ether, to which 
is added benzole, the amount of which may vary from 
half an ounce to one and a half ounces, according to 
the fineness of the matt required. This fluid is applied 
by pouring it on the cold plate. As soon as the varnish 
has set, the glass may be heated to insure a firm and 
even grain. Upon this surface, writing with a pen or 
pencil can be easily executed when dry. A sirup or gum 
arable solution maj be applied with a brush to restore 
the appearance of unground glass. As sandarac, the 
chief constituent of matt varnish, is soluble in methyl- 
ated spirits, we cannot use collodion or shellac varnish 
to inipart transparency. So we are obliged to adopt a 
water solution, such as sirup, as a protection for lead 
pencil work, while in the case of ink Canada balsam 
may be used. 

Resin is one of the substances that enable us to work 
with a plumbago point upon a smooth surface. A thin 
film of the gum is easily produced from a solution of it 
in turpentine or benzole, in the same way as gum dam- 
mar is used, and resin being of a brittle nature, a little 
caoutchouc added to this solution will be an improve- 
ment. Resin is remarkable in its way, for it dissolves 
in methylated spirits as well as in turpentine. The 
former solvent (or spirits of wine) is the best for our 
purpose, as it contains no grease ; and as Canada 
balsam, thinned with benzole, is also mixable with 
spirits of wine, a very small quantity of it may be added 
to the resin solution, to impart the requisite toughness 
and adhering power. A plain glass coated with this 
medium can be worked upon with pen and pencil, but 
it is not equal to gum dammar as a help to retouching, 
as the resin, though it is brittle when cold, is apt to 
become tacky when heated, which might occur in 
printing off a negative in the sun. Another fault is 
that the resin film dissolves when the negative varnish 
is applied, so that work done by the lead pencil is exceed- 
ingly apt to become displaced. The only chance of. a 
disturbance not taking place is when the resin film is 
very thin, and the pencil point is hard and sharp, so 
that the impression is driven into the gelatine basis. 

Sugar, although not generally known as a medium 
for writing on glass, is perhaps the very best. I have 
used it for some months, and prefer it to any other sub- 
stance, gum dammar included. It is suitable both for 
the lead pencil and for the pen. If a sketch in lead 
•pencil upon clear glass is wanted as a lantern slide, I 
would use a film of sugar, as I could produce thereon 
lines almost opaque in their I^lackness, and shading of 
any depth, combined with a singular freedom from 
grit. With a gum dammar film the lead is apt to break 
off in tiny pieces, and a shade, or half tone, cannot be 
easily produced free from black specks. If an ink 
sketch or writing is required, with lines clear and dis- 
tinct, then I would again use a sugar film, as I could 
produce thereon with ease the finest lines that a pen 
could trace. The ink, prepared itself with sugar, takes 
perfectly to the sugar surface, and shows no tendency 
to spread over the glass. There is no trouble in getting 
the ink to flow from the pen. Sugar in solution is very 
tenacious of its continuitj', and does not easily divide 
into drops, which cause blots in writing. Sirup has the 
same characteristics as thin treacle — we cannot divide 
treacle into small drops. If we pour it slowly from a 
bottle we obtain an attenuated thread of the substance. 
So sirup in a pen forms a narrow thread at the nib 
point, and being previously darkened with lampblack 
or other pigment, enables the flnest black lines to be 
produced if required. 

Saccharine matter exists in various well-known forms 
— there are white, brown, lump, crystallized, and moist 
sugars, and there is treacle. Treacle is a very good 
thing no doubt, but it is useless for our purpose, as it 
resembles calcium chloride in its power of absorbing 
moisture. It can be hardened by beat, but if exposed 
to the atmosphere it soon regains its pristine softness. 
Brown or moist sugar partakes of the nature of treacle 
to some extent. It can be dried by heat, but it absorbs 
a little moisture afterward. White sugar, o^ the con- 
trary, has little tendency to become softened by damp, 
and for an ink sketch on glass, a sirup made by dis- 



solving white sugar in cold water is the best medium. 
Such a fllm, when perfectly dry, presents too hard and 
polished a surface for the lead pencil. By breathing 
on it the sugar becomes softer, and it then takes the 
lead perfectly. There is, however, some danger of over- 
doing the softening process, the result of which is that 
the lead point sinks into the film and causes a furrow 
instead of a clear line on the surface. So for the lead 
pencil I prefer to use white and brown sugar in equal 
parts, dissolved in cold water. This sirup may be 
spread on the glass either by pouring or with a brush, 
and the fllm may be quickly dried by heating the glass 
plate. But there is a better way of applying an even 
film of sugar to glass. Thin sirup has the curious pro- 
perty of being mixable with methylated spirits without 
causing the precipitation that occurs when gelatine or 
gum arable is so treated. Thus we can add sirup to 
alcohol and coat a hot glass plate exactly as if we were 
using negative varnish. The film will be dry in a minute 
or so, and if the glass is perfectly clean the sugar will be 
equal in thickness throughout. It is best to mix the 
thin sirup with alcohol in equal proportions and to use 
it at once. If left at rest for some days a portion of the 
sugar is deposited in crystals on the sides of the contain- 
ing bottle, and the mixture does not then produce so 
even a fllm as at first. The glass should be made quite 
hot before pouring on the fluid, to secure the best result. 

Sugar dissolved in water does not act exactly as a 
salt would do. The latter usually dissolves to a cer- 
tain extent in cold water, and to a greater extent in 
boiling water. When the water cools, a portion of the 
salt is precipitated. White sugar, so far, does the same. 
If a solution of salt in cold water is allowed to evap- 
orate slowly, the salt is gradually thrown down in crys- 
tals, but sugar so treated does not crystallize. It be- 
comes of a thick, pasty consistence and dries eventually 
as transparent as glass and with the same polished 
surface. So we can use sirup as a varnish, but salt 
we cannot. 

A great advantage of the sirup foundation in wi-it- 
ing on glass is that a shellac or mastic varnish can be 
applied as a protection against damp without the 
slightest fear of disturbing the design. We have seen 
that a resin film dissolves if varnished. A gum dam- 
mar fllm resists a spirit varnish better, but a pen and 
ink sketch thereon becomes wofully faint and atten- 
uated. I presume that the sugary ink becomes softened 
under the hot varnish and shrinks up, so that the 
lines become finer. A similar sketch on a sugar basis 
is unaffected during the varnishing process. — Albert 
Wm. Scott, in The British Journal of Photography. 

^ « • I » 

Ring Spinning. 

Predictions made by one of our contributors many 
years ago, that the ring frame would eventually super- 
sede the mule for spinning cotton yarns, were received 
by manufacturers as well as by the operators of mules 
with an incredulous smile. Bufthe revolution in spin- 
ning has outrun the sanguine anticipations of the 
writer to whom we allude, and within the last ten 
years the introduction of ring frames has gone on with 
remarkable rapidity. Most of the new mills that have 
been built within that time have adopted the ring 
frame for the spinning of warp yarns, and a nuipher of 
the older mills have thrown out their warp mules and 
largely increased their spinning capacity by the substi- 
tution of the more modern machine. More recently 
the mule has been completely abandoned in the spin- 
ning department of latest constructed mills, in which 
both warp and weft yarns are successfully spun on 
ring frames. The new Flint mill led off in this city in 
the adoption of this system, but not before its practical 
utility had been demonstrated at Newburyport, Ames- 
bury, and Lowell. The Seaconnet and Osborn No. 2 
have followed suit, and the projected new Sagamore, if 
built, will spin frame yarns only. The ring frame has 
been much improved in recent years, and its general 
introduction has resulted from the invention of in- 
genious devices by several skillful mechanics, that per- 
mitted of the adoption of a light running spindle at a 
high rate of rotation, and to the persistent and en- 
thusiastic efforts of Mr. Q-eorge Draper, whose personal 
interest as well as his clear conception of the superior- 
ity of the ring frame led him to urge its adoption by 
cotton manufacturers. The practical advantages of 
the ring frame have fully met the expectations of those 
who have adopted it. Double the number of mule 
spindles can be operated on the same floor space by the 
use of frames. The yarn can be spun at less cost, is 
stronger and more even, and consequently makes a 
better quality of cloth. These advantages are suffi- 
cient to insure the flnal substitution of ring frames for 
mules. — Fall Kiver Daily News. 

m t t t m 

Intrinsic Ijight. 

M. D. Monnier defines the intrinsic light of a lamp as 
the ratio of the photometric power to the illuminating 
surface. The following figures are given as the intrinsic 
light of certain lamps : 

Argand burner 0*3 candle per sq. cin. 

Siemens regenerative burners 0*6 '' " " *' 

Incandescent lamp 300 " " " " 

Arclamp 4800 " " " " 
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iKTE&ESTINQ EXFEBIKEKTS WITH StHFLE 
AFFABAT1TB. 

H. J. HOLDBN. 

Several very interesting philosophical experiments, 
■which are seldom attempted by those who are not sup- 
plied with costly apparatus, may be performed in a 
satisfactory manner by the use of a pair of Argand lamp 
chlmne3's and a supply of rubber and glass tubing 
(nursing tube). These can be obtained at any drug 
store, and the cost need not exceed fifty cents, except 
in experiment Fig. 14, shown in engraving. 

The rubber tubing can be conveniently coupled to 
any desired length by using pieces of the glass pipe. 

The stand, a section of which is shown in Fig. 3, 
although not absolutely necessary, is very convenient, 
and should be made of some heavy material. 

The necessary corks should be of good quality. Rub- 
ber corks, if they are obtainable, serve the purpose in 
a most Satisfactory manner. 

By referring to the illustration. Fig. 1 will be seen to 
represent a level with its air bubble in proper position. 
To prove its accuracy, reverse the glass on a surface to 
which the level has been applied. Pig. 2 represents a 
siphon arranged to show that water seeks its level. 

Tantalus' cup is shown in Fig. 3. A piece of glass 
pipe through the cork, at the lower end of the chimney, 
couples the curved pipe above to the discharge pipe 
below. 

The arrangement of apparatus in ifig. 4 will also 
show that water seeks its level. 
: In the fountain the end of the glass tube should be 
drawn out to small size by heating in the flame of a 
spirit lamp. If the jet is perpendicular, it may be made 
to support a pith ball. If it is discharged at an angle, 
the parabolic course of a jet of water may be traced. 
. With the same arrangement the equilibrium tubes 
may be produced. See Fig. 5. If the water rises some- 
what higher in the glass tube than in the chimney, it is 
diie to capillary attraction. 

The experiment with the fountain may be varied by 
removing the rubber tube, 
pushing the fountain nozzle 
through the cork into the 
chimney, and immersing the 
apparatus in water, as shown 
in Pig. 6. There will be a jet 
in the chimney, which will 
also illustrate the theory for 
the action of artesian wells. 

Torrieelli's principle is 
shown in Fig. 7. Choose a 
chimney with a level edge, 
invert it, and connect the 
rubber tube with the small 
end of the chimney by means 
of a piece of glass tube put 
through a cork. Wet a piece 
of blotting paper and"use it in 
making an air-tight joint be- 
tween the upper edge of the 
cljimney and any plane sur- 
face, as a pane of glass or a 
tea plate. Fill the chimney 
with water, press it against 
the plane surface, and it will 
adhere with more than suf- 
ficient force to support itself. 
A similar but less striking 
experiment, shown in Fig. 8, 
is ^performed by filling the 
chimney with water, leaving 
the large end open. Dampen 
a piece of paper, press it 
against the edge of the chim- 
ney, and invert it. The water 
will not escape, and the paper 
will retain its position. 

Fig. 9 represents Mariotte's 
vase. The chimney is closed, 
above and below, with corks, 
each of which is pierced by a 
gittss tube. When the chim- 
ney, is filled with water, none 
will escape below until air de- 
scends in the tube and rises in 
the chimney. 

In Barker's mill, Fig. 10, the 
chimney is inverted and sus- 
pended by means of a strong 
thread. A large cork, in the 
lower end, serves to hold the 
bent tubes in position. These 
tabes should be made of 
glass, but a piece of the rub- 
ber tube will serve the pur- 
pose,- if curved and held in 
pl^e by means of a stiff wire. 
Wi3 arms may be reversed 
an<I »^use the iniH.to rotate 
i^,- aa- Oppoate direction, or 
with the arms operating in 
tlie same direction there will 
be no revolution. In Fig. 11 



the Cartesian <Jiver is represented by a small vial, which 
is inverted in the water with sufiBoient wire wound about 
its neck to nearly overcome its buoyancy. The chim- 




ney is filled with water and the upper cork is pierced 
by a glass pipe, to which is coupled a length of the 
rubber tube. A quick expulsion of breath is su£3cient 
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to send the vial to the bottom, and when the pressure 
is removed it will rise again. It will increase the inter- 
est of the experiment to have another vial with more 
ballast, which will not rise until suction is applied. In 
place of the usual imp attach a small china doll to the 
vial. It will serve as ballast. 

If a piece of tin, cut in the shape of two blades for a 
screw propeller, be fastened to the vial at the neck and 
properly bent, it will rotate as it ascends and descends. 
Fig. 13 represents a diving bell working on the same 
principle as the previous experiment. It also illustrates 
one method adopted to raise sunken ships. See Sci- 
entific American, July 9, 1887, page 38. 

The fountain in vacuo is shown in Fig. 13. Push 
the fountain nozzle through the cork, which closes the 
lower end of the chimney, and, by means of rubber 
tube, connect it with a convenient reservoir of water. 
Arrange the upper end of the chimney as in Fig. 11. 
SufiBcient suction will produce a fountain within the 
chimney. It will be found more convenient to use a 
large bottle (see Fig. 13), from which to exhaust suf- 
ficient air to make the suction more regular and con- 
tinuous. Close communication between bottle and 
chimney by pinching the rubber tube until the action 
is required. 

The experiment in momentum of liquids, shown in 
the Scientific American for May 28,1887, can be per- 
formed with the same arrangement, except that the 
fountain nozzle should be removed and a straight glass 
tube substituted. Push this tube well into the chimney 
and hollow the upper cork to a funnel shape, in order 
to guide the column of water. 

If the Mariotte's vase be attached to the fountain in 
vacuo, it will produce sufficient vacuum to perform the 
experiment. 

Hero's fountain, shown in Pig. 14, is more complicated', 
and will require two chimneys, also some brass or tin 
tubing, unless glass tube of sufficient length can be 
obtained. This fountain is described in the Scientific 
American for December 4, 1886, but the glass appara- 
tus there shown is not easily 
procured. The chimneys and 
tubes answer the purpose 
very well Indeed. The con- 
struction will be readily un- 
derstood by referring to the 
illustration or to any natural 
philosophy. Noticethatwhen 
the water in the upper cham- 
ber sinks below the jet tube, 
the air will force the last few 
drops in the tube to a sur- 
prising height. The fountain 
may be made similar to the 
glass apparatus, if enough 
rubber tube be used,, with 
three chimneys for reservoirs. 
These and other experi- 
ments which may be per- 
formed with this simple appa- 
ratus will furnish much valu- 
able information if, during 
their performance, there is 
study into the cause of the 
phenomena and reference, 
when necessary, to the phi- 
losophy. 

»-•-• 

An Artesian 11'ell at Frank- 
fort, Dakota. 

A correspondent writes : " I 
recently passed through the 
town of Frankfort, Moody 
Co., Dakota, where they have 
just completed for the town 
an artesian spouting well of 
soft water. It discharges a 
large volume out of an 8 inch 
iron pipe at a point about 30 
feet above ground. They told 
me the contractor bored 900 
feet, and left the pipe about 
level with the ground. Next 
morning it had disappeared, 
and it was found to have 
sunk 100 feet, and water was 
pouring out of the hole in 
large volumes. They had 
difficulty in getting it under 
control. The contractor 
thought it had sunk into a 
sort of lake or chamber at 
the bottom. The water is 
soft and palatable. It is pro- 
posed to use the surplus for 
running their new elevator in- 
stead of steam. If such wells 
can be struck at 1,000 feet at 
a cost of $3,600, same as this 
cost, there should not be 
much trouble in obtaining 
cheap power on the Dakota 
prairies." 
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AS lUFBOTED SOOB LATCH AND LOCK. 

A door latch and lock constructed to operate entirely 
without the use of springs has been patented by Mr. 
Benjamin F. Pierce, of Chesterfield, N. H., and is shown 
herewith, one figure representing a broken front eleva- 
tion of the lock applied to a door and frame, and the 
other showing a sectional edge view. The casing is 
formed with a central channel and side flanges, and 
secured in an inclined position on the door, and in the 
channel is held a bolt having its lower end obliquely 
beveled, so that when the door is closed it will ride 
smoothly and squarely upon a beveled striking plate 
attached to the door frame. The bolt is automatically 
locked iu its lowest position by a shoulder near its 




PIERCE'S GRAVITY DOOR LATCH AND LOCK. 

upper end dropping into engagement with a shoulder 
in the channel, but the bolt may be slid upward to 
open the door by a spindle with a knob near the upper 
end of the channel. To facilitate the movement of the 
bolt, an anti-friction wheel, upon which the bolt rests, 
is fitted in the lower wall of the channel, and there is 
an adjacent set screw which may be turned down to 
prevent the bolt from being moved upward. As an 
additional lock for the bolt, a pawl is adapted to fall 
through a slot in the upper wall of the channel and 
engage with a notch in the bolt, the pawl being secured 
to a spindle of polygonal form at its outer end, which 
reaches into a socket in the door to receive the key, 
shown in dotted lines. When the bolt is not locked by 
the set screw or the pawl, it may be operated by a 
knob to open the door from the outside. 



AN IHFBOTED CLOTH HEASVBINQ DEVICE. 
A device which enables the retailer to readily measure 
off goods when selling them, and see at a glance the 




notion of Wateraponts* 

On the recent waterspout in Lake Geneva, M. H. 
Faye, in reply to M. Ch. Dufour's letter tothe Academy 
of Sciences, Paris, stating that several persons had 
noticed an ascending gyratory movement in the water- 
spout that swept over Lake Geneva on August 19, 
points out that, although the movement is really de- 
scending, as he holds against most meteorologists, there 
is nothing remarkable in this apparent contradiction, 
which is due to a purely optical illusion on the part of 
the observers. In the same way the spirals of a vise 
or screw, placed vertically to a horizontal base, when 
turned in the reverse direction, seem to the spectator to 
ascend along the line of the main axis, presenting the 
appearance of continually retiring from the base up- 
ward, and burying themselves in the handle or top cross 
piece. The cause of the illusion is simple enough. 
Each anterior semi-spiral is successively replaced, as 
the screw revolves, by the posterior half, which, be- 
ing at a higher level, the visible half spirals, taken 
separately and together, seem to ascend. So with 
waterspouts, which, as already repeatedly explained, 
never ascend, but always descend, being the result of 
forces having their existence in the upper atmospheric 
regions. 

AN IMFBOVED DBILL FOB BENEVING WOBN OTTC 
VALVES AND VALVE SEATS. 

A drill especially adapted for renewing worn out 
valves and valve seats, without disconnecting the valve 
from its pipe and 'without disturbing the pipe, is shown 
herewith, and has been patented by Mr. George W. 
HoUingsworth, of No. 643 North Thirty-fourth Street, 
Philadelphia, Pa. A clamp, of which a face view is 
shown in Fig. 2, is adapted to be locked around the 
pipe carrying the valve to be renewed, the valve being 
shown partly in section, with the outside broken away. 
The jaws of the clamp are fastened by a washer and 
nut on a bolt which projects from a collar, the latter 
being adjustable by a set screw on an upright rod or 
post, which carries arms held to slide, and fastened by 
set screws to the upright. In the outer end of the up- 
per arm screws a hollow spindle, operated by a hand 
wheel, and through the spindle passes a centering 
shaft, having on its upper end a crank arm, which rests 
with its hub on the upper end of the hub of the band 
wheel, whereby the centering shaft is supported 
and may be rotated in the hollow spindle. On an en- 
larged portion of the centering shaft, just above its 
lower end, and beneath the hollow spindle, is held a 
dog, adapted to engage a spoke of the wheel of a valve 
stem, as shown at the left in Fig. 1, this dog being also 
adapted to engage a second dog or arm held on the 
stem of a seat-cutting tool placed in the seat of the 
valve, as shown in dotted lines to the right. On the 
end of the lower arm carried by the upright rod is 
fastened, by a set screw, a socket or holder, in which is 
held a valve cutter, with the usual cutting edges, 
formed in a central cone-shaped opening, a plan view 
of which is shown in Fig. 3. 

This valve cutter has a central centering opening in 
its bottom, through which passes the upper pointed 
end of an arbor held to slide vertically, and resting on a 
rubber or other spring, which can be raised and lowered 
by a set screw and held in place by a jam nut. The 
position of the various parts for the grinding or cutting 
of a valve is shown at the left in Fig. 1, the centering 
end of the upper centering shaft fitting on the top of 
the valve stem, and the centering end of the arbbr en- 
gaging the lower end of the valve, held in the cutter, 
when the operator turns the crank arm with one hand 
and feeds the work downward by turning the band 
wheel with the other hand, the elasticity of the spring 
beneath the lower centering arbor permitting this 
downward movement. The cutting of the valve seat 
is represented in dotted lines, the lower arm carried by 



the upright rod being dispensed with, and the center- 
ing end of the shaft operated in the hollow spindle be- 
ing placed on top of the seat-cutting tool, which is 
planed in the valve seat. The valve can also be ground 
into the valve seat by substituting it and its stem for 
the seat-cutting tool. 



AN IMFBOVED TELESCOFINQ STOVEFIFE JOINT. 
An improved construction of stovepipe joint, by 
which the pipe can be easily lengthened or shortened 
and then held in place when adjusted, is shown here- 
with, and has been patented by Mr. Christian Leh- 
man, of Elgin, Iowa. The section of pipe adapted to 
enter the other pipe has its edges connected with each 



BROWN'S CLOTH MEASURER. 

length of remnants, in order to guard against cutting 
into full patterns, is represented herewith, and has been 
patented by Mr. J. Q. Brown, of Eagleville, Mo. A 
measuring tape is attached to the board or core on 
which the cloth is wound, in the manner indicated in 
Fig. 2, its outer end detachably connected to the outer 
end of the cloth by a spring clamp, and the tape is 
graduated on both faces into yards and parts of yards, 
the measures on one face, however, indicating .only 
single yards and parts thereof, as shown in Fig. 3, 
while on the other face are given successive numerals 
to show the entire number of yards. As the cloth is 
reeled off or unwound, the tape is drawn out and laid 
along its edge, and the cloth and tape are cut together, 
the tape always showing on one side the precise length 
of the goods remaining on the bolt, while the unnum- 
bered side of the tape facilitates the measuring off of 
the cloth as required. After the piece wanted is cut 
from the bolt, the tape is clamped at the end of the 
goods, with its numbered side or face out, in such way 
as to indicate the quantity in the roll without neeesei- 
tating the removal of the goods from the shelves. 





LEHMAN'S STOVEPIPE JOINT. 

other by an inwardly curving piece, forming a recees 
in which the head of a bolt is held to slide, as shown 
in the sectional view. Fig. 2, the bolt extending out- 
ward through a slot and through a seam of the outer 
pipe, and having a winged nut on its outer threaded 
portion. The lower end of the recess formed by the 
inner curved ■ piece, which makes a groove substan- 
tially T shaped in cross section, is closed by a stop 
piece and screw, the stop piece preventing the inner 
section of pipe from being drawn entirely out. of the 
outer one. The two sections may be drawn out or 
moved in each other, when the winged' nut is loosened, 
and after they have been adjusted to the desired length 
the nut is screwed up and clamps the joint. 

»> » > » 

AN IMFBOVED BAILWAY TIE. 
A metallic railway tie that is designed to be strong 
and durable, and one whereby the rail may be sup- 
ported above the general level of the roadbed, is 
shown herewith, and has been patented by Messrs.' 
John Moser and Ernst Moeckel, of Ashland, Wis. 
The bed plate is formed with a central downwardly 
projecting longitudinal flange or rib, and to its upper 
face are bolted or riveted two chairs, preferably made 
from plate metal, rolled to form a central channel, 
within which the rail rests, the plates being bent down- 
ward at right angles to the upper central section, and 
then outward to form feet. The rails are held to the 




HOLLINOSWORTH'S HAND DBILL FOB VALVE WOBE. 



MOSER & MOECKEL'S RAILWAY TIE. 

chairs by hook-headed bolts, the shanks passing down-* 
ward through apertures in the chairs to engage with 
Duts, the lower ends of the shanks entering apertures 
in the bed plate, as shown in the small sectional view.- 
In order that the rails may be held from spreading, 
diagonal braces are stepped in the bed plate and rest in 
recesses formed in the chairs, the upper ends of the 
braces being of proper shape to fit snugly against the 
under side of the rail treads. This tie not only sup- 
ports the rail above the roadbed, but the height. of 
the chairs may be varied to change the height of the 
rail treads at curves and other places where it is neces- 
sary that one rail should be higher than the other. 

The Boston and Lowell, Boston and Maine, and the 
Boston and Albany have commenced to build round 
roof cars with satisfactory results. The springing of 
the roof is a little higher than at present, and the curve 
is sharp at the sides and flatter on the top, the height 
of the roof being the same as with the old form. The 
interior effect is. lofty and airy, giving the idea of a 
very high roof, and the exterior appearance is plea«ing. 
' !* ': » > » _ 

On page 292, of last issue, the address of Mr. L. B. 
J S&mpson should be Rochester, New Hampshire, instead 
of N. Y., as stated in the article. 
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THE WEISS STSTEK OF STBEET CAB HOTOBS. 
(Continued from first page.) 
each possessing a capacity of 135 ampere hours and two 
volts electromotive force. The plates are contained 
in hard rubber cells. The cells are at present arranged 
in series, so that twenty- two, thirty, or forty, according 
to requirements, can be thrown into action at the same 
time. This leaves an excess of 30 cells, which may be 
regarded as a provision for emergencies. With this ar- 
rangement, it will be seen that the first twenty-two 
cells have the most constant work to do, and become 
most quickly exhausted. It is proposed now to adopt 
a different style of connection and switchboard, so as 
to use the batteries in series or in parallel, and thus by 
varying the electromotive force to vary the power ap- 
plied to the car. 

The switchboards for regulating the battery in any 
case are carried upon the dashboards of the cars. The 
driver can turn on more or less current and can shut it 
off entirely by manipulating the switch handle. 

The current drives a five horse power shunt-wound 
Griscom motor, which is placed under the floor of the 
car. It has four sets of brushes. By handles worked 
from theplatforms, these can be thrown on and off the 
commutator drum in pairs, so as to give at will either 
direction of rotation to the motor shaft. To reverse 
the motion, the driver has to go to the other platform, 
as from one platform only one direction of motion can 
be given. 

On the shaft of the motor, which in ordinary run- 
ning, at eight miles an hour, makes 1,350 rotations per 
minute, is a pinion. This gears with a larger cog wheel. 
The latter is mounted on a shaft which extends across 
the car. The height of this shaft corresponds, as nearly 
as possible, with that of the axles of the wheels. 

As seen in the illustration, an extra pair of wheels is 
used. These come between the regular ones, and are 
flangeless. They and one adjacent pair constitute the 
driving wheels. The shaft turned by the motor carries 
at each end a fflction wheel. A circular friction sur- 
face, a few inches less in diameter than the wheels, is 
provided on the inner side of both driving wheels. The 
friction wheels, when driving the car, bear against 
these surfaces. The shaft carrying the friction wheels 
is fixed in position, and constantly rotates when the 
motor is in action. To cause it to drive the car, the two 
pairs of driving wheels are drawn together. To do this, 
powerful levers are arranged at both ends of the cars, 
to be operated by the driver. When these are drawn 
back, the two pairs of wheels are made to pinch the 
friction roller between their friction surfaces, and con- 
sequently rotate with it, thus moving the car. To 
allow the wheels to be drawn together, a small amount 
of play between the pedestals is allowed for. When the 
lever is released, the wheels spring apart and away from 
the friction wheel. The amount of this motion is very 
slight. It need not exceed an eighth of an inch for each 
pair. 

One feature in the history of electric cars has been 
the trouble incurred in reducing the high speed of the 
dynasQp, whether by belts, plain gear wheels, or worm 
and pinion. In the present construction it will be 
noticed that the gearing is not on a wheel axle, and 
that it is not connected therewith except by the fric- 
tional surfaces. This feature, it is claimed, will obviate 
the wearing strains upon the teeth of the wheels, and 
avoid the trouble hitherto experienced. Mr. Recken- 
Zaun's recent paper on the subject of gearing for electric 
street cars very fully portrayed the engineering diffi- 
culties of the problem, and gave the different ways in 
which its solution had been attempted. In the Weiss 
system a new method of solving the problem is at- 
tempted. 

The general factors of the car motor and other parts 
may be thus summarized : The motor is of nominal 
five horse power, and can absorb from one to 135 
amperes at seventy volts electromotive force. Each 
cell of the storage battery is good for 135 ampere 
hours in ten hours, at a potential of two volts. Thus 
twenty-two cells at the normal rate will give 550 watts. 
But on this car they are used more rapidly, so as to de- 
velop from one to three electrical horse power. With 
thirty cells from two to five electrical horse power, and 
with forty cells from four to eight electrical horse 
power are obtained. On average tracks 3,000 watts or 
3 "68 electrical horse power will drive the car at ten 
miles an hour. It can turn any curve, the absence of 
^nges from the center pair of wheels facilitating this 
^^IjeiEation. It has gone around a curve of 30 feet radius 
^Ht^ /ate of twelve miles an hour. It has ascended 
wiHi A lotA ^ grade of between six and seven feet per 

QaaiTiatage running at eight miles an hour it can be 
lued for ten hours without charging the battery. This 
is based on 5,\ hours actual running time at an aver- 
age of 2J^ horse power. 

The car with two pairs of wheels weighs 5,300 lb. 
The additional weight incident to the electrical part is 
thus divided : The extra pair of wheels with their 
axle weigh 500 lb., the motor 400 lb., the framing, levers, 
connecting rods, and other minors parts 350 lb., and 
the battery 2,100 lb. This gives a total for the extra 
parts of 8,350 lb. 



The bell for stopping and starting the car, the alarm 
bell for giving warning of the car's approach, and the 
lamps for lighting the car are worked by the current 
also. The installation is very complete in these re- 
spects. It will be seen that the storage battery is no 
necessary part of the system, as it is equally well 
adapted for receiving its supply from overhead or 
underground leads. 

. ^ ) I I » 

Air IMFBOVED CAB COTTFLINO. 

A car coupler which provides a means for retaining 
the link in suspension outside the drawbar when the 
cars are in an uncoupled position is shown herewith, 
and has been patented by Mr. John B. Butts, of Kan- 
sas City, Mo. In the bottom of the link opening of 
the drawhead is pivoted a dog, adapted to rest hori- 
zontally when a coupling is made, and to maintain a 
vertical position beneath the suspended pin when the 
car is uncoupled, the dog being operated from either 
the top or the sides of the car by a rod journaled trans- 
versely on the car end, and having crank arms at its 
extremities and a chain connection with the roof, the 
transverse rod carrying a lever which is in communi- 
cation with the dog through a chain and arm, as shown 
in dotted lines. A casing with cone-shaped cap is on 
the upper side of the drawhead, in vertical alignment 
with its pin aperture, a vertical rod attached to the 
pin passing upward through the casing and through a 
slot in the lever extending from the transverse rod on 
the end of the car. When the pin is in position in the 




BUTT'S CAR COUPLING. 

drawhead, as shown to the right, the lever rests sub- 
stantially on the cap of the casing, and the head of the 
pin rod on the upper side of the free end of the lever. 
Above the transverse rod on the end of the car, a 
twisted arm is pivoted in a bracket, such arm having 
a recess in one edge and a downward cam-like projec- 
tion opposite the recess on the other edge. When it is 
desired to uncouple, and leave the car so that it will 
not couple with an opposing drawhead, the pin rod, as 
the pin is raised, comes into engagement with the re- 
cess of the twisted arm, the head of the rod resting 
upon the upper face of t'" ^ arm, and holding the pin 
up as shown to the left in the illustration, when the 
lever by which it was raisea may be dropped, carrying 
the dog in the bottom of the link opening to a horizon- 
tal position, and the car will not be coupled by the 
cdntact of an opposing drawhead. As the lever is again 
raised, it comes in contact with the cam-like projection 
of the twisted arm, and thereby frees the pin rod, al- 
lowing the pin to drop into its aperture simultaneously 
with the drop of the lever. 



Rnnulne Bailivay Trains In England. 

Among the thousands who travel by rail, there are 
probably very few who are cognizant of the precau- 
tions taken to prevent accidents ; nor are the majority 
of railway travelers aware that under the present sys- 
tem of " running a train," it is almost impossible for 
a collision to occur except through the negligence of 
some of the company's servants. In an interesting ar- 
ticle on signalmen lately published in a contemporary, 
the writer explained how the signals were worked ; 
but, according to a railway employe's statement in 
Chambers's Journal, he gives one a very inadequate 
idea of the care exercised by railway companies to 
prevent accidents and loss of life to travelers. For 
instance, we will take an ordinary train at its start 
in the morning. In the first place, at the commence- 
ment of the journey, the engine driver and the fireman 
belonging to the train, after having " signed on duty " 
^that is, signed the train book in the shed foreman's 
office— and being passed by the- foreman as fit for 
work, are required.to be with the engine about an 
hour before the time of starting the train, in order 
that the driver may satisfy himself that the engine is 
in proper working order. 

His first care is to see that the engine has been tho- 



roughly cleaned, that all working parts are free from 
grit, and that his previous night's statement as regards 
repairs, etc., to the engine, has been acted upon ; and 
gets coal and water. He then oils all working parts 
himself, and proceeds to the station to " pick up '' the 
carriages forming the train. Each carriage has been 
overhauled by the carriage examiner, whose duty it is 
to see that the train is all right and fit to proceed oa 
the journey ; and where any defect is noticed, the car- 
riage is taken off and sent to the " shops " to be re- 
paired. The train is now within the jurisdiction of the 
station master, who, having previously seen that the 
signals and signalmen in his district are in proper con- 
dition, at once proceeds to satisfy himself that the car- 
riage examiner has done his duty properly, and no- 
tices that the carriages are properly " coupled." 

It will be at once easily understood that to prevent 
oscillation and to secure the easy and smooth running 
of the train, it is necessary that all the vehicles com- 
posing the train should be so tightly coupled as to in- 
sure the buffers being brought so firmly together as 
not to be separated by any change of gradient or by 
the starting of the train. It is the station master's 
duty to observe the state of all couplings — including 
continuous brake couplings and cord communications 
— and cause any that require it to be adjusted. These 
couplings are also examined by the guard, who, while 
in the station, is under the orders of the station master. 
After the guard has seen that the doors of the car- 
riages are properly closed, the train is ready to start. 

The signal to the engine driver to proceed must be 
given by the guard upon receiving intimation from 
the station master that all is right. When there are 
two or more guards with a train, the signal to the 
driver must only be given by the guard nearest the 
engine, and then not until he has exchanged signals 
with the guard or guards in the rear. On the guard 
rests the chief responsibility for the safe running of 
the train. How onerous are his duties may be seen 
from the following. In the first place, he must regu- 
late the working of the train in accordance with the 
time tables of the line over which he has to run. He 
must also see that the train does not travel on the 
line after sunset or in foggy weather without a red tail 
lamp and two side lamps, which he must keep properly 
burning throughout the journey. 

Every guard when traveling must keep a good look- 
out, and, should he apprehend danger, he must at 
once attract the attention of the engine driver. This 
he does by using the " communication," and also by 
applying his hand brake, if he has one, sharply and 
releasing it suddenly. This operation — from the check 
it occasions — if repeated several times, is almost certain 
to attract the notice of the driver, to whom the neces- 
sary caution or danger signal must be exhibited ; and 
should the train be fitted with a continuous brake with 
which the guard has a connection, he must apply it 
until he is certain the driver is alive to the danger. 
Should danger be first apprehended by the driver, he 
immediately gives three or more short, sharp whistles, 
which is a signal for the guard to apply the brake. 

If, from any cause, it is found that the tra.in cannot 
proceed at a greater speed than four miles an hour, the 
guard must immediately go back one thousand yards, 
or to the nearest signal box, if there be one within 
that distance ; in which case the signalman must be 
advised of the circumstance. Otherwise, the guard 
who goes back must follow the train at that distance 
and use the proper danger signals, so as to stop any 
following train until assistance arrives or the obstruc- 
tion is removed. 

When the train is stopped by accident or from any 
other cause, the guard must go back as before men- 
tioned, and place detonators on the rails at fixed dis- 
tances, and must not return to the train until recalled 
by the engine driver sounding the whistle. Should the 
absence of a signal at a place where a signal is ordi- 
narily shown, or a signal imperfectly lighted, be no- 
ticed by the guard, he must treat it as a danger signal, 
and report the circumstance to the next signalman or 
station master. These rules, properly carried out, and 
signalmen and others doing their duty, it will be plainly 
evident that, although.acccidents will sometimes occur, 
the railway companies do their best to secure the safe 
working of the line. 



SnbBtltate for Gam Arabic. 

A substitute for gum arable, which has been pat- 
ented in Germany, and is likely to be largely used for 
technical purposes now that good gum arable is 
so scarce, is made as follows, according to the Ameri- 
can Di-uggist: Twenty parts of powdered sugar 
are boiled with 7 parts of fresh milk, and this is then 
niixed with 50 parts of a 36 per cent solution of silicate 
of sodium, the mixture being then cooled to 133° P. 
and poured into tin boxes, where granular masses will 
gradually separate out, which look very much like 
pieces of gum arable. This artificial gum copiously 
and instantly reduces Fehling's solution, so that if 
mixed with powered gum arable as an adulterant, its 
presence could be easily detected. The presence of 
silicate of sodium in the ash would also confirm the 
presenise of adulteration. 
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Tbe Sanken Xreaanre Sbip at Neir 'Fork. 

Over a hundred 7/ears ago, the British war ship 
Hussar, having on board nearly five millions of dollars 
in gold coin, was sunk in the waters of the East River, 
in what is now the northeasterly part of New York 
City. Up to the present time, the raising of the vessel 
and the recovery of the treasure has baffled the 
efforts of capable men, though aided by the best ap- 
pliances of modern Hcience and mechanics. It still re- 
mains a task for the genius of the inventor to devise 
a practical method of solving tbe problem. 

In his opinion in the case of Joseph C. Hartshome 
against George W. Thomas, lately filled by Vice-Chan- 
eellor Bird, of New Jersey, he tells this interesting 
story : 

The British frigate Hussar, sunk near the city of 
New York on Nov. 25, 1780, was a 32 gun ship, 306 feet 
in length, 52 feet 2 inches beam ; one of England's 
proudest ships. She had on board £580,000 in treasure 
for the purpose of paying the army and navy, they 
having been without pay for nearly three years. The 
Mercury also sailed for the same destination with 
£380,000 of British treasure on board. Its destination 
was also New York. The Hussar lay at anchor off the 
Battery two days after her arrival, and during this 
time the treasure on board the Mercury was trans- 
ferred to the Hussar, the city then being besieged by 
an army of " American rebels " and in great danger of 
capture. 

The Hussar was then ordered to sail forthwith to 
Newport, R. I., and on her way up the East River to 
the Sound she struck upon Pot Rock, nearly oppo- 
site the upper extremity of Randall's Island. An 
effort was made to land her at Port Morris. When 
she got within less than 100 yards of the shore, she 
Bank suddenly with all on board, numbering about 
150, leaving only the topmasts in view. There were 
many American prisoners on board, who, being 
chained below, went down with the ship, and the 
loss of whose lives created deep feeling of indigna- 
tion among revolutionary patriots throughout the 
country. The shore where the vessel went down and 
where she now lies has nearly perpendicular walls, 
and at medium tide the water is about 70 feet deep. 
The whole amount of money on board is estimated at 
$4,800,000. 

In 1794 the British government employed two brigs 
and labored two summers endeavoring to raise the 
ship by means of grapples, but without success. It 
is said they were ordered off by the American govern- 
ment. In 1819 the work was again undertaken by 
a British company, endeavoring to operate upon 
the ship by means of a diving bell, the most effective 
submarine appliance known at that time. But owing 
to the great volume of tide it was compelled to 
abandon the enterprise. After this the British gov- 
ernment offered a large salvage to induce parties 
in the States to undertake the raising of the ship. 
Two or three companies were organized for that pur- 
pose in and about Philadelphia and Baltimore, and 
made the attempt, but without success, owing to the 
great strength of the tide at all times. 

In 1848 Capt. Taylor invented what was called sub- 
marine armor, and he was so confident that his inven- 
tion could successfully operate upon the Hussar that he 
was induced to obtain personal knowledge at the Admi- 
ralty department in England in regard to the amount 
of treasure. He labored in the undertaking until his 
death. He willed his invention to his friend, Charles 
B. Pratt, of Worcester, Mass., with his entire outfit, 
which he had been three years or more collecting, 
upon condition that Mr. Pratt shoilld prosecute the 
work until the treasure was finally obtained, and that 
he should give one- sixth thereof to his wife and 
daughter. Mr. Pratt accepted the terms, and was 
joined in the enterprise by others. 

The ship's decks were entirely removed ; 26 cannon, 
large and small, were taken up and sold for $1,500 ; 
4,000 cannon balls, large quantities of rptten cordage, 
many bushels of gun flints, several leather buckles 
■ with the name Hussar on them, which may be seen at 
the historical rooms in the city of Worcester ; many 
human bones and skulls, manacles, and chains, glass, 
earthen and pewter ware, the ship's bell, and hundreds 
of articles usually on board of a war vessel, most of 
which are still in the custody of the company. 

Mr. Pratt and his friends continued the work until 
1866, when individual interests had been divided, subdi- 
vided, and resubdivided and the fractions scattered 
far and near. With a great deal of trouble the sev- 
eral interests were collected and a company incor- 
porated under the law» of New York, with a nominal 
capital corresponding with the amount of treasure 
the Hussar was supposed to contain, and divided into 
48,000 shares of $100 each, and known as tbe Frigate 
Hussar Company. This company worked with more 
or less success after that time. 

An effort was made to get the submarine company 
which operated on the steamer Golden Gate, lost on the 
Pacific coast, with $1,000,000 in gold on board, to ope- 
rate on tbe frigate Hussar, But it does not appear that 
that effort was successful. It is in evidence that from 
1857 to 1880 there were continuous efforts made by dif- 



ferent interests to reach and raise the Hussar or to 
lift the buried treasure from her hulk. Although he 
had commenced searching for the prize in 1879, in 
1880 George W. Thomas, the defendant, being influ- 
enced by a stronger desire to exhume this treasure and 
by a strong conviction that it could be accomplished, 
secured permission from the government to proceed, 
and solicited aid from his friends for the purpose of 
carrying on the enterprise. Money was advanced to 
him by them. On the receipt of money he acknow- 
ledged it, and gave them a stipulation agreeing that 
he would, as soon as he recovered the treasure, " pay 

to said the sum of $ , with no delay more than 

will be necessary to convert the same into lawful 
money of the United States." The complainant ad- 
vanced to the defendant $5,000 in the first instance, 
which was'acknowledged by the signing of such a re- 
ceipt. This was upon February 16, 1882. On March 2, 
1883, he advanced $5,000 more on like terms. In May 
of the same year he advanced $3,000 additional, which 
last sum the complainant insists was upon the same 
representations and for a like purpose, but which the 
defendant insists was loaned to him upon his own 
personal security, together with a chattel mortgage 
on the scow in use at the work, and without any re- 
ference to the enterprise of raising the buried treasure. 

The enterprise thus begun by Thomas was carried 
on until January, 1884, when his supporters became 
discouraged, sought to call him to account, and fail- 
ing that, they formed a company for the purpose of 
carrying on the woTk themselves. They succeeded in 
having the government annul all obligations between 
it and Thomas. His property was attached, and when 
the proceedings were settled, the chattel mortgage 
alluded to was enforced and all his appliances were 
sold. No part of the money advanced by the plaintiff 
has ever been repaid, except what was realized from 
the sale under the chattel mortgage. 

The bill in this case asks that the contract made by 
the defendant with the plaintiff and others be spe- 
cifically performed ; that a receiver may be appointed 
to take charge Thomas' property, and that the de- 
fendant account for all the moneys received by him 
to raise the sunken treasure. The vice-chancellor 
refuses every part of the application except that call- 
ing upon the defendant to account. 

"It is just to say," says the vice-chancellor, "that 
I can discover nothing which tends to the conclusion 
that the defendant, Thomas, attempted in any 
sense to mislead. That the accomplishment of the 
undertaking was certain in his mind is very plain. 
He undoubtedly believed that he would be success- 
ful, and he made every reasonable effort to convey 
this conviction to the minds of those from whom he 
sought pecuniary aid. It would not perhaps be de- 
parting from the truth to say that his expressions 
were over-confident, and that cautious men — men 
not given to speculation or fond of pursuing chimeras 
— would not have entertained his propositions. Most 
probably such men would have spurned them, and 
would have found his convictions utterly baseless 
in the immense reward that was offered for the loan ; 
that is, $37,500 for the advance of only $5,000. But it 
is not the first time that a shining hook has been 
grasped to be followed by mortification and loss." 

-^ < < ■ I » — ■ — — ■ 

Tbe International Hygienic Congress. 

The session of the International Hygienic Congress 
at Vienna was closed on October 2, when it was finally 
decided that the next session should be held in London, 
in 1891. The meetings were remarkably successful, and 
did much to enlighten the public as to the nature of 
the questions which are now being discussed by stu- 
dents of hygienic laws. On Wednesday, September 28, 
interest was centered chiefly in the third section, 
where the circumstances under which cholera is dis- 
seminated were considered. Prof. Max Gruber, of the 
Vienna University, who gave an account of the inci- 
dents of cholera in Austria during the years 1885-86, 
stated that he could find no evidence of water having 
played any part in disseminating the disease during 
that period. He believed that cholera was dissemi- 
nated by human intercourse, and this experience, he 
said, coincided with that of English observers. On the 
other hand. Dr. Spattuzzi, of Naples, attributed the 
absolute immunity from cholera enjoyed by Naples 
during 1885-86, and the comparatively small extent of 
the disease during the present year, to the excellent 
water supply provided in 1884. Prof. Pettenkofer 
made some interesting statements on the influences 
which, in his opinion, locality and season have on the 
spread of cholera. In support of his views he referred 
to experiMMses in India, where each province has its 
own time of yfi&r when the disease is more prevalent, 
but he also fr«ely admitted the effects of pilgrimages 
and fairs in spreading the disease. In the course of the 
debate Prof. Pettenkofer again took occasion to pay a 
high tribute to England for the measures adopted for 
the prevention of cholera, and M. Proust, of Paris, ex- 
pressed himself in the sam« sense. Thursday was de- 
voted to excursions and the visiting of public institu- 
tions in Vienna. On Friday, Sir Douglas Galton, who 
presided over the first seetioD, offered some valuable 



remarks on the treatment of infectious fevers. He 
showed that in London much had been done by the 
system of isolating small-pox and scarlet fever patients 
quickly, by taking them to a ship hospital or to hospi- 
tals remote from dwelling houses. " But it is most un- 
desirable," he added, " that in these isolated hospitals 
too many patients should be concentrated in one ward. 
The principle should be smaller wards, of four to six 
patients at most, and great simplicity of construction 
with ample aeration." Sir Douglas expressed the opin- 
ion that the bodies of patients who die of infectious 
fevers should be burned, and in this view he was sup- 
ported by Sir Spencer Wells, who said that the good 
done by giving the people pure air and water, whole- 
some food, and proper dwellings must to a large extent 
be counteracted by the continual presence of thousands 
of putrefying bodies in and around centers of popula- 
tion. Much interest was excited by the proceedings of 
the third section, when the question of preventive in- 
oculation against rabies was discussed. At the final 
meeting, the usual votes of thanks were passed, and 
Prof. Ludwig, the president, said that all the objects 
of the congress had been attained. Dr. Roth, of Lon- 
don, expressed a hope that the " protectorate " of the 
next congress would be undertaken by the Prince of 
Wales.— Nature. 
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Remarkable Efficiency of Improved Brakes. 

It will be remembered that it was suggested last May 
that a proper supplement to the Burlington brake tests 
would be the running of a train a long distance, with 
varying conditions of grade, track, and weather. Some- 
thing of that kind the Westinghouse company has 
now undertaken with its peripatetic school of braking. 
The journeys of its 50 car train, fitted with its latest 
improvements, seem to be something in the nature of 
a triumphal progress, or, at least, will pass as one until 
some competitor can make a more brilliant showing. 
The aim in these last illustrations of the efficiency of 
the air brake seems to have been to use it under actual 
working conditions as to leverage and pressure, rather 
than to make the quickest possible stops. At the tests 
at Como (near St. Paul) emergency stops down a grade 
of about 31 ft. were made in 172 ft. at 19 miles an hour, 
in 200 ft. at 201^ miles, 490 ft. at 36 miles, and 583 ft. at 
37 miles. At Chicago, on level track, the stops were 
164 ft. at 20 miles, 184 at 22 miles, 469 at 40, and 487 at 
37 miles an hour. These were with a 50 car train empty. 
With a 20 car train, the stops at Como were 109 ft. at 
20 miles and 327 at 37 miles. At Chicago they were 
120 ft. at 20 miles and 272 at 33 miles. The reports re- 
ceived show that there were no injurious shocks, and 
with the 50 car train no skidding. With the 20 car 
train, greater leverage was used, and the wheels were 
skidded more or less. The time required for complete 
application of the brakes on the 50 car train is stated 
as before as two seconds, and the time of release at the 
thirty -fifth car 26 seconds. These results are of the 
greatest importance, as showing that trains can make 
such stops without shock and without the aid of elec- 
tricity, but thej' only confirm the knowledge gained in 
the recent private trials at Burlington. They have 
been seen, however, by a great number of people, and 
will carry conviction. One most remarkable episode of 
the journey to St. Louis was a stop not in any pro- 
gramme. The train was flagged while going 52 miles 
an hour on a 63 ft. grade, and was stopped in less than 
half its length — that is, in less than 950 ft. The train 
comes east by Cincinnati, Cleveland, and Buffalo, and 
later will go south. It will be surprising if at the end 
of its wanderings the sum of human knowledge about 
air brakes is not a good deal increased. — Railroad 
Bazette. 

^ « 1 1 » 

Tbe Nortb^vestern Gold Fields.- 

Dr. Dawson, Assistant Director of the Geological 
Survey, who headed the party sent by the Dominion 
government to explore the country adjacent to the 
Alaska boundary, has returned to Victoria. Two of 
his party, Messrs. Ogilvie and MeConnell, will winter 
in the district, making astronomical observations, 
which will give data for the establishment of the in- 
ternational boundary. The exploration so far has 
secured a great deal of geological, geographical, and 
general information of the country, and indicates that 
it is far from being the Arctic region it is sometimes 
represented to be. The point from which the Doctor 
turned back was at the junction of the Lewis and 
Pelly Rivers. It is 1,000 miles north of Victoria. There 
the flora was found to differ but little from that on the 
banks of the Fraser. A great deal of open, grassy 
country exists along the streams tributary to the 
Yukon. No areas of tundra or frozen swamps, such 
as are to be met with in the interior of Alaska, were 
discovered by the expedition. The Doctor's conclusion 
is that the whole country from Cassian to the vicinity 
of Forty Mile Creek, on the Yukon River (which must 
be near the eastern boundary of Alaska), yields more 
or less gold in placer deposits. This would constitute 
a gold-bearing region fully 500 miles in length by an 
indefinite width, and which, so far, in coinparison to 
the area, has been very little prospected. 
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HOW TO MAKE A CAMEBA BELLOWS. 
In manufacturing photographic apparatus on a 
large scale, as is now necessary to meet the rapidly in- 
creasing demands of the amateur and professional pho- 
tographer, very little care is taken by some manufac- 
turers to critically test the light-tight qualities of each 
camera and bellows. Hence it happens that the pur- 
chaser sometimes finds, after careful trial, that he has 
obtained a faulty instrument, which, in these days of 
quick plates, is especially aggravating. A tight bel- 
lows is the most important feature about a modern 
camera, and it will be the purpose of this article to 
describe how one can be easily made. Leather, in some 
countries, is preferred to any other material, but the 
inferior qualities frequently used for the purpose are 
affected by moisture and become brittle, and will 
break at the corners in a short time. Rubber-coated 
cloth is largely used, on account of its impervioushess 
to moisture, but has the disadvantage of softening and 
sticking in a prolonged heat, particularly when the 
air is very humid, as it sometimes is in the United 
States, which results in the formation of minute inter- 
stices in the cloth support, through which the light 
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-CREASING 



given length of bellows, allowance must be made for 
the extra length taken up by the folds. If a bellows 
is to be constructed for a camera adapted for 5x8 
pictures, and it is desired that it have a stretch of fif- 
teen inches, a sheet of paper 39 inches long by 15 
inches wide should be selected. For this purpose we 
recommend a black leatherette paper, to be had from 
manufacturers of book binders' materials. 

A yellow pencil should be used, so that its mark may 
be easily traced on the black paper, and a sheet of 
transifer paper, with one side rubbed over with chalk, 
as large as the bellows sheet, should also be provided. 
The principal points to be observed in planning the 
bellows is to calculate where the outside and inside 
folds will come and what portions of such folds are to 
be creased from the inside and outside. 

To ascertain these several positions on a flat piece of 
paper and properly locate them, so that the folds will 
all come together in unison when the bellows is formed, 
is the problem one has to first study. 

Diagram A illustrates the method of outlining the 
sheet with measurements for a 5X8 bellows. The 
sheet, being bent around in the direction of its length 
to form the bellows, requires that the lines representing 
the four angles of the bellows be drawn at right 
angles to the line of the folds, or parallel with the 
shortest length of the sheet. Two parallel lines are 
first drawn, 8J^ inches apart, equally distant from the 
center of the sheet, at right angles to its longest length. 
Then 5}^ inches equidistant on the outer side of these 
lines two other parallel lines. 

These four lines represent the extreme four corners 
of the bellows, which, for convenience, we will call cor- 
ner lines. They are creased from the inside. The 
bottom side of the bellows is divided, and an allowance 
is made for the lap. As -the width of each side of a 
fold of the bellows is to be % of an inch, we next pro- 
ceed to draw parallel lines, % of an inch apart, across 
the longest length of the sheet, as shown by the heavy 
lines in the diagram, commencing ^ of an inch from 
the edge. These represent where each fold is to be 
made, which we will term fold lines. 

To find where the corner folds are to come, we next 
draw four lines, parallel with the first four corner lines, 
two of which are % of an inch distant from the outside 
of the two center corner lines, and the other two ^ of 
of inch distant inside of the two outer corner lines. 
When so drawn, we have a series of % inch squares 
made with' respect to the corner lines and fold lines, 
the squares lying toward each other, on each side of 
the corner lines. Starting from the edge of the sheet, 
we now intersect each square with a diagonal line, 
carrying it outward from the two center corner lines 
and inward from the two outer corner lines. In the 
second square the reverse direction is taken. Thus we 
find the proper location of the corner folds by inter- 
secting all the squares. 

Having laid out the location of the folds, the next 
step is to ascertain which lines are to be creased from 
the outside and which from the inside of the bellows. 
Those to be creased from the inside are indicated by 
open or double lines in the diagram, while the heavy 
lines are to be creased from the outside. 

Fig. 1 in the large engraving shows the manner of 
transferring the lines to be creased on the inside to the 
underside of the black sheet. The latter is laid upon a 
sheet of chalked paper, and with a rule and metal point 
the double lines drawn on the upper side of the sheet 
are run over. The pressure' of the point is sufficient to 
leave a distinct white line on the under side of the 
sheet. : 

Fig. 3 illustrates the way the lines are creased, which 
may be done by drawing and pressing the point of a 
tooth brush handle or a carpenter's square lubricated 
with parafflne wax over the lines. First the side in- 
tended to form the outside of the bellows is creased, 
then the other side. 

The sheet is folded up, after creasing, as shown in 
Fig. 3, and tightly compressed, which "gives the folds a 



definite, fixed form. The sheet is next drawn out flat 
and folded transversely to its length at the four corner 
lines, as shown in Fig. 4, and the. lap of a quarter of an 
inch at the bottom is. cemented by glue or mucilage. 
A simple way to glue the joint is to first secure one 




Fig. 6.-PLAN OF AN 8x10 TRUNCATED PYRAMIDAL 
BELLOWS. 

end of a long, flat stick in a vise and then slide the 
bellows over it, allowing the lap to rest on the stick. A 
slight rubbing pressure on the paper will bring the 
previously glued surfaces into close contact and make 
a permanent light-tight joint. When the joint is per- 
fectly dry, then the bellows is formed, as shown in Fig. 
5, by commencing at the corners, and gradually crump- 




at 



•will leak. Besides this, it is heavy and will break 
the corners. 

Mr. Edward Bierstadt, of this city, formerly an ama- 
teur photographer, noticing the several weak points in 
camera bellows, concluded to try paper as a substi- 
tute for the above named materials, which proved to 
be so satisfactory after ten years' use that he has now 
^opted it exclusively. For large sized bellows a heavy 
grade of the best calendered Manila paper is advised, 
since it is tough and pliable, but for small cameras a 
Japanese paper, commonly called "Japanese leather- 
ette,' should be used, as it is remarkably tough, and is a 
perfect imitation of leather. 

By using black paper the blackening of the insideof 
the bellows may be omitted. 

Two forms of bellows, either straight or conical, as to 
their length, may be made, but that of the straight 
^shape is the easiest to make, which we will first de- 
scribe. 

It is, advisable that a model of the bellows be first 
planned out on a thin sheet of paper, then creased and 
folded, in order that one may become familiar with 
the peeuliarities.of the folds and the way of folding. 

In calculating the . size of the sheet required for a 




Fig. 8.-BACK OF TBUNCATED COENEEED 
BELLOWS, 



PYRAMIDAL 



Fig. T.-TRUNCATED CORNERED PYRAMIDAL BELLOWS. 

ling and bending in the creased portions, continuing 
the manipulation on each corner of each separate 
■fold one at a time. It is surprising to notice how 
readily the folds harmonize in with each other, pro- 
vided the sheet has been carefully creased. To render 
the bellows waterproof, it is varnished on the outside 
with two coats of shellac varnish. W-hen secured to 
the front and rear frames of a camera box, we have a 
waterproof non-crackable bellows which is absolutely 
light-tight, tough, and capable of being very com- 
pactly folded up. If light-colored paper is employed, 
the interior of the bellows should be blackened with a 
varnish composed- of shellac and lamp black. If the 
shellac is dissolved in water, borax or ammonia must 
be added to make the shellac dissolve. 

In making a truncated pyramidical shaped bellows, 
the plan of laying out the lines for creases and folds is 
quite similar to that previously described, with the ex- 
ception that special compensation for the gradual 
tapering of the bellows has to be calculated for. The 
width of one-half of the folds is proportionately nar- 
rower than the other half. 

In Fig. 6 is seen the plan of an 8X10 bellows, in which 
the solid white lines represent' the crease lines for the 
sunken folds on the outside of the bellows, and the 
double lin^s the crease lines for the under or inside 
folds. The size of sheet required is 34x38 inches. 

We first draw a center line in the direction of the 
length of the bellows, then, supposing the back of the 
bellows to measure lOJ^ inches, and the front end S^ 
inches in width, we lay off half of this measurement.ou 
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each side of the center line and connect the ends of the 
two front and back cross lines. These oblique lines 
form the two upper radial corner lines of the bellows. 
Supposing the sides to measure 8}^ inches wide on 
the. back and 4^ inches on the front or small end, we 
divide the distance, at each end and locate the side 
center lines (see Fig. 6). From these we determine the 
location, by meafiuiement, of the two lower radial 
corner lines of the bellows. The bottom of the bellows 
is then divided, and one-half added to each side of the 




Diagram A.— Measurements for a 5x8 Bellows. 

■-«•- 




Diagram B. — Plan and Measurements fob an 
8X10 Bellows. 



'^"c^m-eiinS"'^^ 





Diagram C— Measurements for a 4x5 Trun- 
cated Cornered Bellows. 

sides of the bellows, an extra length of J^ an inch being 
allowed for the lap or joint. 

The crease lines for the cross folds are next deter- 
mined, by first dividing off on the respective center 
lines in equal distances the width of a double fold, 
which may be about 1^4 inches. The measurement 
should commence from the wide end and proceed 
toward the small end. Cross fold lines are then drawn 
between the four radisil corner lines in each section, at 
right angles to their respective center lines, and will 
meet each other, producing a shape similar to a portion 
of an octagon. The next step is to locate the position 
of the intermediate fold. This is done by^jaying the 
base of a draughtsman triangle on the base line, or 
back of line, and drawing a line at 45 degrees inward 
from the intersection of the corner line with the back 
line, nearly across the fold, then by reversing the posi- 
tion of the triangle, so that its base is coincident with 
the next fold line, and drawing another diagonal . line 
at 45 degrees inward from the intersection of the fold 
line with the radial corner line to where it will cross the 
other diagonal line. Where 
they meet will be the pro- 
per location of the inter- 
mediate fold line. This 
will be the same for all the 
intermediate folds. The 
points for these lines 
should then be located on 
the center line, and they 
should be drawn parallel 
with the other fold lines 
between the two center 
corner lines. Each side of 
the bellows is measured off 
in the same way. The cor- 
ner folds are located pre- 
cisely as in the case of the 
rectangular bellows, by 
drawing lines ^ of an inch 
distant from the corner 
lines parallel with the lat- 
ter, and crossing the 
squares' so formed by di- 
agonal lines, which repre- 
sent the zigzag lines of the 
corner folds. Fig. 6 and 
Diagram B show positions 
of these lines. The dou- 
ble lines are to be creased 
from the inside. 

One slight objection to 
this form of bellows is that 
it is liable to stick and not 
to freely expand. Hence 
Mr. Bierstadt has devised 
a simpler shape, in which 
the corners of the folds are 
truncated. This form Is 
clearly shown in Figs. 7 
and 8. 

The bellows, by its pe- 



culiar construction, may be folded up more compact 
than any other, and at the same time is so elastic and 
springy that its folds do not in the least adhere or stick 
to each other. In Fig. 7 we see the conical shaped 
sheet after it is creased and cemented, in the process 
of being changed from the round to the square shape. 
After the flat sheet is creased, its ends are glued to- 
gether, which forms a truncated cone. Then it is com- 
pressed at the creases into folds, as shown in Fig. 5. 

Fig. 8 shows the peculiar corner fold of this bellows, 
the joint at the bottom, and its compact form when 
compressed. 

Diagram C shows the plan and measurements of a 
bellows adapted for a 4 X 5 camera, as shown in Figs. 
7 and 8. 

The special difference in creasing from that shown in 
Fig. 6 and Diagram B is in the corner folds, which is 
explained more clearly by referring to Diagram D. 

Supposing the inside measure at the back to be 5 in. 
and at the front 3 in., welocatea center line, C, and lay 
ofifthesidecorner line, D, as heretofore stated. We then 
divide the center line into inches, and draw lines parallel 
to A, extending them on each side as far as side line, 
D. We next determine the position of the intermediate 
line, I, by deducting from half the distance between E 
and A the amount of space between G and H, obtained 
by dropping a line from the intersection of fold line, E, 
with corner line, D, to the base line, A, the said line, 
E F, being parallel with the center line, C. Just here 
is an important difference. Instead of stopping the in- 
termediate line, I, at the corner line, D, we extend it to 
point, J, or a distance beyond the perpendicular line, 
I F, equivalent to the space between I and F or be- 
tween E and I. We then draw the line, J, parallel with 
corner line, D, and have a guide where to draw the 
zigzag line, since the intermediate lines like I extend to 
line, J, and the inner fold lines, like A and E, to line, D. 
By drawing a diagonal line from H to J across the 
square, K, and from J to E across the square, L, we 
have the proper location and angle for the corner 
crease lines. From the point H, we measure off half of 
the width of the inside of the intended side of the 
bellows. Draw a center line perpendicular to its 
base, and measure off on that the position of the 
fold lines as described for the top of the bellows. 
It will be seen that on the sides of the bellows the in- 
termediate lines stop at line, J, while the other fold 
lines cross the line, J, and meet at E. By this method 
a curious skew shape of the cross lines, especially be- 
tween lines, D and J, is observed, but is necessary in 
order that the folds may come out in unison. 

A bellows constructed after the above plan presents 
a very neat and light appearance. It requires a little 
more paper, but is, by reason of its elastic qualities, al- 
most self-acting. It should be remembered that the 
use of dividers must be avoided, since the slightest 
puncture in the paper will damage the bellows. Work- 
ing plans of the different forms of bellows will shortly 
appear in the Scientific American Supplement. 

^ < « > » 

SABQENT'S PALM. (Chanuephenix SargerUii.) 

For many years the royal palm held court as a small 



family of nobility on the southernmost extremity of 
southwestern Florida, at Cape Sable. These few ex- 
amples were all that were known to belong to the 
United States, as a native growth. The small grove 
was a place of resort for lovers of the curious and in- 
teresting in nature, but the vandal hands of some of 
the too rapidly increasing bands of hunters and tramps 
long since carried off every vestige of the wood from 
these beautiful vegetable forms. 

It was with great pleasure that we learned from 
Mr. Monroe, of Staten Island, that he had discovered 
several of the grand trees on a piece of timber which 
he had purchased near the Miami River. Mr, Monroe 
was an early purchaser in this region, and adds to 
his enterprise in planting the new lands near the Ever- 
glades considerable scientifie and aesthetic skill. He 




Diagram D.— Plan of Truncated 
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A NEW FALM-SABOENT'S PALM (CHAMCEPHENIX SARGENTID. 



penetrated the thickets in all directions, and with pho- 
tographic implements in hand he secured the pictures 
of all notable objects. 

It was with surprise that he came upon several hand- 
some palms, differing wholly from those which are 
familiar to the visitor there. He readily decided that 
they were royal palms, yet their low and outspreading 
foliage struck him as differing from those glorious 
trees. 

The habitat of these palms is so difficult of access, it 
is scarcely strange that they have never before, been 
seen. Elliot's Key is another and more recent locality 
of these palms, lying about eight miles off the south- 
eastern coast of Florida, forming with Arsenicker 
Keys the southern boundary of Biscayne Bay. The 
island is about seven miles long and about a half mile 
wide. Here the very successful experiment of raising 
pineapples is being repeated with profit. 

In 1886 Prof. Sargent, of Cambridge, was engaged in 
examining the botany of the region. Here the pro- 
prietor, Mr. Filor, led the party to what was consid- 
ered a group of young roy- 
al palms. On observing 
the fruit, which was not 
fully matured at the 
time, it showed plainly 
that it was of a distinct 
species, and new to sci- 
ence. As there are about a 
thousand epo^i<^ .of i^ till" 
palms, their identification 
is not always easily accom- 
plished. Prof. Sargent sent 
a specimen of this tree, in 
the form of its fruit and 
some other essential parts, 
to Prof. Wendlandt, of 
Germany, who has great 
facilities for the study of 
such plants. It was found 
that the newly discovered 
tree was not only different 
in species, but in genus 
also. Hence the Professor 
has named it Chamoephe- 
nix Sargentit. The first 
or generic name denotes 
its resemblance to the date 
palm. 

Prof. Sargent first visited 
these trees in April, when 
the fruit was not yet ripen- 
ed. He thinks that the 
tree flowers in September, 
and that the fruit ripens in 
June — when it is about the 
size of children's marbles. 
The fruit is borne mostly 
in twos and threes, the 
thin, smooth pericarp in- 
casing one, two, or three 
spherical nuts. Ths ber- 
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rles of the royal palm are scarcely larger than buck- 
shot. This new tree reaches about twenty feet in 
height. 

Mr. Monroe informs us that the Messrs. T. & E. A. 
Hine, of Woodside, N. J., owners of a large cocoanut 
grove in the western end of Long Key, while prospect- 
ing came across " quite a large grove of what they took 
to be the royal palm," rather stunted in growth, as they 
thought, by the winds. It seems that Mr. Monroe was 
suspicious that the tree was not a true royal palm, as 
he was familiar with both, having found on Little 
River several specimens of what now prove to be new. 
He transplanted several, and up to lately they were 
doing well. Should these new trees prove hardy and 
easily propagated, they will be a valuable addition to 
the semi-tropical flora of the United States. 

That they stand quite low temperatures is seen by 
the fact that in the winter 1875-76 the mercury at the 
above localities stood at 36° — a point much lower than 
ever known there before. 

We are indebted to A. H. Curtiss for some items of 
interest connected with the discovery of this new tree, 
he having accompanied Prof. Sargent as a botanical 
guide to the Florida flora. 



A Neiv Compass, 

The Alta California gives an account of the test of a 
new compass invented by Leon Sirieix, a Frenchman 
by birth, and a graduate of the French Polytechnic. 
The compass as exhibited consists of a brass cylinder 
divided into two compartments. The lower compart- 
ment contains the corrector of the needle, while the 
upper division contains the compass card, which is 
swung on a pivot, as in the ordinary compass. On one 
side of the cylinder, close to the base, is a screw, and in 
the center of the base is another. These are the ad- 
justing screws, the first. A, being used for correcting 
the permanent magnetism, and the other, B, for the 
correction of the induced magnetism. The inventor 
placed his compass on an imaginary ship, and laid her 
head due north, or in other words, made the "lubber 
line " form one with the pole on the wall. The needle 
then pointed due north. On the other courses the 
same result was attained. The needle never deviated 
one degree from the north. Iron was placed around 
the compass, and the needle was observed to deviate a 
degree west. The inventor moved screw, B, and ad- 
justed the needle carefully. The imaginary vessel was 
swung again, and on every course the needle pointed 
due north. It was also shown that the compass had no 
" heeling error," which is caused by the rolling of the 
vessel. A most severe test was applied, but the card 
remained perfectly horizontal. The Sirieix compass 
was revolved at a great rate, much more than could 
ever be attained in swinging a ship, and directly the 
motion was stopped the compass card was seen to be 
still pointing north, and it had moved little more than 
half a degree on each side of the "lubber line." The 
compass card was spun round at a great rate. Left to 
itself, it became dead in about one minute's time. An 
ordinary compass would revolve probably five minutes 
or more. Mr. Sirieix has in his compass avoided the 
use of compensating magnets placed in the deck or 
binnacle, vertical bars, and other arrangements neces- 
sary to the compasses mentioned. He has, to use his own 
expression, " centralized and neutralized" the magnet- 
ism of the ship in a spot directly beneath the compass 
card, thus succeeding where others have failed. The 
Alta says : " Prof. Sladky, of the University of Cali- 
fornia, has testified in writing to the splendid per- 
fer jmi.li ce of Mr. Sirieix'e InEtrumGnt, aad it has also 
been examined by Lieutenants J. B. Milton, E. J. Dorn, 
and Gr. M. Stoney, of theU. S. Navy, all of whom agree 
as to the efficiency of the compass." 

»><»>» 

Spanlsb Naval Progress, 
I i The United States government has at last screwed 
up its courage to the extent of ordering ships thatshall 
make 19 knots an hour. This is equivalent to being 
about a quarter of a century behind old Spain. The 
Spanish navy is now in possession of a war vessel, the 
Keina Regente, that sails at the rate of 21 knots 
per hour. Probably by the time our 19 knot ships are 
ready, Spain and other nations will have vessels that 
can make 25 knots. It seems to be difficult for our 
Navy Department to keep posted as to what is being 
done by other naval powers. What is the use of build- 
ing antiquated, slow boats, when better and more ap- 
proved forms are already afloat that can sail around 
them and run them down. 

The Reina Regente has a displacement of 5,000 tons, 
12,000 horse power, burns 1'4 pounds of coal per hour 
per horse power, and has a very formidable armament. 
This wonderful vessel was built in 15 months' time.' 
The fastest torpedo boat is also in the Spanish navy, 
It is named the Destructor, and runs at a speed of 22J^ 
knots or over 26 miles per hour. 

Spain is rapidly regaining her ancient prestige on 
the sea. Spanish steamship lines are fast being ex- 
tended all over the world. Splendid Spanish steamers 
now ply between New York, the West Indies, and 
Mexico, On the Pacific the Spanish steamers are vig- 
orously competing for the coast trade. 



Gas Lilsbtlne* 

The first really authentic record of experiment on the 
destructive distillation of coal for the production of il- 
luminating gas occurs in a work by Dr. Stephen Hales, 
published in the year 1726. In it he says that from the 
distillation of 158 grains of Newcastle coal, 180 cubic 
inches of gas (or, as he says, "air") could be produced. 
In the year 1792, William Murdoch, of Redruth, in 
Cornwall — a Scotchman by birth— experimented on the 
gas produced by the destructive distillation of various 
animal and vegetable substances, though it does not 
appear that he used any other means of purifying the 
gas than water. Upon the occasion of the national 
illumination at the peace of Amiens, on March 28, 1802, 
he lighted up a portion of Messrs. Boulton & Watt's 
factory at Soho, near Birmingham, with a public dis- 
play of gas lights ; and this is probably the first prac- 
tical attempt at gas lighting upon a tolerably large 
scale. He afterward extended the apparatus so as to 
give light to the principal shops in the neighborhood ; 
and in 1805 he fitted up plant for lighting Messrs. 
Phillips & Lee's cotton mill. 

But we, as a nation, are not to bear the whole honor 
of introducing gas as an illuminating agent, for in 1799 
Lebon lighted up his house in Paris with coal gas, much 
to the astonishment of the people ; and Mr. F. A. 
Winsor, happening to be at Brunswick at the time the 
experiments were made known, was much interested, 
and forcibly struck with the vital importance of the 
results. On his return to England shortly afterward, 
he endeavored, by a series of popular lectures which he 
illustrated by suitable experiments, to overcome public 
prejudice, and adv^ance the general adoption of coal 
gas as an illuminant. 

After many unsuccessful attempts, Winsor succeeded 
in forming a company in .the year 1810, when an act of 
incorporation was obtained under the title of " The 
Gras Lighting and Coke Company ; " the royal charter, 
however, not being granted till the year 1812. But 
from that time to this the use and manufacture of gas 
for illuminating, domestic, and manufacturing pur- 
poses has steadily and enormously, increased, till at the 
present day it forms the center of one of the most im- 
portant and profitable of the industries which invari- 
ably accompany the triumph of civilization and science 
over the dark mist of ignorance and superstition. — 
A. C. Wilson. 



magnesia. 

Dr. Frank, of Charlottenburg, refers to the previous 
experiments of Vicat, Macleod, and Deville, who had 
noticed the possibility of employing magnesia as a 
cement, but it was not until the need of finding some 
use for the enormous quantities of refuse magnesia 
salts, arising as by-products in the manufacture of 
potash at Stassfurt, that the subject again recently at- 
tracted attention. The question is of all the more im- 
portance in that the other compounds, the chlorides 
combined with the magnesia at Stassfurt, are valuable 
for the production of bleaching powder and hydro- 
chloric acid. When Sorel pointed out, in 1867, that a 
cement could be produced by mixing chloride of mag- 
nesium and magnesia, it was hoped that good results 
would ensue. The composition of this cement was 
based upon much the same principles as the white 
stopping used by dentists, made of zinc oxide and 
chloride of zinc. This cement of Sorel, in spite of many 
attempts to use it, proved a failure in consequence of 
a tendency, often noticed also in calcareous cements, 
to swell and blow, owing to deferred hydration. Dr. 
GrandiBeiQ% -of Hirschberg, has recently patented a 
new method of treating the magnesia, for whereas 
formerly the material was merely calcined and made 
up with water, he now carefully slakes the calcined 
magnesia, and subsequently exposes the compound 
or casting to the action of carbonic acid gas, much in 
the same way that builders have been in the habit of 
drying and hardening plastered roomsby confining the 
air and burning coke in them, so as to liberate carbonic 
acid gas. The natural carbonate of magnesia, known 
as magnesite, is a mineral of great hardness and density, 
and the similar substance obtained by the above treat- 
ment resembles magnesite in its hardness and in its 
capacity for taking a good polish. Grundmann also 
employs the magnesia as a cementing agent for various 
materials, for instance, by the use of marble dust an 
artificial dolomite is obtained. The magnesia can also 
be improved by adding to it soluble silicates of the 
nature of waterglass, and it can be used as a stucco for 
building purpKes. 

■y^ < I » I » • 

:;'' lilabilltr ot tbe Xelegraph Gompanr. 

Jf lumber dealer in Bangor,- Me., delivered to the 
estern Union Telegraph Company at that city, for 
transmission to his correspondent in Philadelphia, the 
following message : " Will sell KK) M laths delivered 
at your wharf two ten net cash. July shipment. An- 
swer quick." The messa^ as delivered in Philadel- 
phia omitted the word " ten," ma^ng the price read 
" two net cash." The offer contained in the telegram 
was accepted immediately by telegraph. " The laths 
were shipped at the price named in the telegram as 
delivered, viz., two dollars per M, and the Bangor 



dealer brought suit against the telegraph company to 
recover for the loss sustained by him. The company 
relied, among other things, upon .a. stipulation printed 
on the blanks to the following effect: "It is agreed 
between the sender of the following message and this 
company that said company shall not be liable for 
mistakes or delays in the transmission or delivery or 
for non-delivery of any unrepeated message, whether 
happening by negligence of its servants or otherwise, 
beyond the amount received for sending the same." 
The company also urged that the plaintiff was not 
bound by the erroneous message, and need not have 
delivered the laths to his Philadelphia correspondent. 
The Supreme Judicial Court of Maine (Ayer vs. West- 
ern Union Telegraph Company) decided against the 
company upon both grounds. It held in the first 
place that the stipulation referred to did not bind 
the sender, but was void, as against public policy, de- 
claring it to be essential for the public good that the 
duty of the company to use care and diligence should 
be strictly enforced. In the second place, the court 
held that the sender of the message was bound by it, 
even if erroneously delivered, but that he had his 
remedy over against the telegraph company. As be- 
tween sender and receiver, however, it held that the 
party selecting the telegraph as the means of com- 
munication should bear the loss caused by the errors of 
the telegraph. 



Jobu B. Cornell. 

The senior member of the great iron manufacturing 
firm of J. B. & J. M. Cornell, of New York City, died 
October 26, at Lakewood, N. J., in the 67th year oj 
his age. He commenced work in this industry when 
fifteen years old, and in 1847, with a brother, opened a 
factory in New York City. The first year they em- 
ployed only four or five hands, but their business grew 
steadily, and the firm now employs upward of 1,000 
men, being among the largest manufacturers of iron 
for building purposes in the United States. They fur- 
nished a large part of the iron for the elevated 
railroad structures in New York, and are now fur- 
nishing the iron for the Brooklyn elevated railroads. 
Mr. Cornell was a trustee of the Broadway Savings 
Bank, a member of the Union League Club, and a pro- 
minent member of the Methodist Episcopal Church, 
being President of the Board of Trustees of Drew 
Theological Seminary. His gifts and charitable con- 
tributions to the church have been very large, and he 
always took a lively personal interest in its work. He 
leaves a widow an 1 seven children. 



Iron Brick Paving Stones. 

Paving blocks called iron brick are now being in- 
troduced by Louis Jochum, of Ottweiler, near Saar- 
brucken, Germany. This brick is made by mixing equal 
parts of finely ground red argillaceous slate and finely 
ground clay, and adding 5 per cent of iron ore. This 
mixture is moistened with a solution of 25 per cent 
sulphate of iron, to which fine iron ore is added until it 
shows a consistency of 38° Baume. It is then formed 
in a press, dried, dipped once more in a nearly concen- 
trated solution of sulphate of iron and finely ground 
iron ore, and is baked in an oven for 48 hours in an 
oxidizing fiame and 24 hours in a reducing flame. The 
German government testing laboratory for building 
materials has reported favorably on this brick. 
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Simple metbod for Reviving Persoi^i^ Apparently 
Dead. 

At a meeting of the last congress oFGerman scientists 
this subject was discussed, and Dr. H. Frank men- 
tioned that there are but two ways to stimulate the 
heart — electricity and mechanical concussion of the 
heart. The first is considered dangerous by him, as it 
may easily destroy the last power of contraction re- 
maining in the organ. But what is termed "pectoral 
concussion" is decidedly preferable. Dr. F.'s method 
is as follows : 

He fiexes the hands on the wrist to an obtuse angle, 
places them both near each other in the ileo-csecal 
region, and makes vigorous strokes in the direction of 
the heart and of the diaphragm. These strokes are re- 
peated from fifteen to twenty times, and are sugceeded 
by a pause, during which he strikes the chest over the 
heart repeatedly with the palm of his hand. In favor- 
able cases this method is early successful, and some- 
times a twitching of the lids or the angles of the mouth 
appears with surprising rapidity as the first sign of re- 
turning life. As soon as the symptoms are noted, the 
simple manipulations above described must be earnest- 
ly continued and persevered in from a half to one hour, 
for, with their cessation, the phenomena indicating be- 
ginning return of life also cease. Generally, the face 
assumes a slight reddish tint, and at the same time a 
faint pulsation may be felt in the carotids. By this me- 
thod Dr. F. has seen life return in fourteen cases, among 
whom were such as had hung themselves, drowned, 
and asphyxiated by carbonic oxide, and in one case by 
croup. In three cases of asphyxia by coal gas and in 
one case of apparent death by chloroform the method 
described alone^succeeded. — Med. and Surg, Reporter. 
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IHFBOVED HOTCHXIBS Ain> UOUKTAUT OTTHS. 

We publish some illustrations of the very fine col- 
lection of ordnance shown by Sir W. Q. Armstrong, 
Mitchell & Co. at the Newcastle exhibition, these 
iUostrations showing their present type of Hotchkiss 
gaa and a 7 pounder mountain gun. 

Considerable improvements have been effected at 
Elswick in the mountings of the smaller rapid fire 
guns. The Elswick automatic recoil mounting for the 
3 pounder Hotchkiss rapid fire gun has been, in fact, 
the germ from which the 30 pounder and 70 pounder 
mountings 
have arisen. 

The gun it- 
self is placed 
on a rocking 
slide, which 
pivots on trun- 
nion bearing 
the gun onl 
moving bad 
ward and fo 
ward o n t h 
slide. The ele- 
vation and de- 
pression are 
given by rotat- 
ing the slide 
round its trun- 
nions by means 
of a shoulder 
piece attached 
to it. A clamp- 
ing arc is fitted to the right side, so as to fix the 
gun at any angle of elevation required. In front 
of the trunnion bearings are screwed two piston rods, 
which pass through glands into the recoil presses, 
forming part of the revolving bracket. The recoil 
presses are internally slightly conical, to allow a free 
passage of water past the piston at the commence- 
ment of the recoil, which is gradually diminished 
toward its end. At the rear of the trunnion bear- 
ings are two springs, contained in boxes, which also 
form part of the rocking slide. These being compressed 
during recoil, serve to return the gun immediately to 
the firing position. 

The rocking slide is provided with trunnions, which 
fit into a revolving bracket on which the eun is 
trained horizontally by means of the shoulder piece. 
This revolving bracket is carried on a pivot plate, to 
which it is attached by a clip ring in halves. A clamp 
fixes the bracket in any position. A gun metal pivot 
at the center of the mounting takes the weight off 
the mounting and reduces the friction when training. 
This bracket carries a thin steel shield for protection 
against rifle fire. Since the gun always recoils in the 
line of fire, the strains of recoil never vary. Prom the 



ing, BO that it is seen how much the mounting is re- 
lieved by the adoption of a certain though small re- 
coil. A guard is fitted over the trigger in the pistol 
grip to prevent the use of the trigger for firing. A 
lanyard is attached to it, and led through the brass 
guard in rear, so that the man at the shoulder piece 



tended for a boat gun. The principal dimensions of 
the mountain gun are : Length (total), 70}^ inches'; 
length of bore, 66J^ inches ; length of rifiing, 55>^ 
inches ; caliber, 3J^ inches ; weight, 400 pounds ; weight 
of shell (filled/, 7 pounds 6 ounces ; weight of powder 
charge, IJ^ pounds. 

Excellent service has been rendered by this weapon 
in India, Afghanistan, and 'Egypt.— Engineering. 




IMFBOVED HOTCHKISS GUX. 

can fire by pulling the lanyard. A knot is made in 
the lanyard, so that the gun cannot be fired if it 
does not return into the firing position. 

A rate of fire of about 20 rounds a minute has been 
obtained with the 3 pounder gun thus mounted. 
i Hotchkiss guns have been manufactured by Sir W. 
Q. Armstrong, Mitchell & Co. in large numbers, espe- 
cially for the British government. They are used ex- 
tensively on board ship and in torpedo boats. 

The 7 pounder mountain gun is intended for moun- 
tain service, for which purpose it is made in two parts, 



Preblstorlc Food. 

Some curious evidences of the diet of our prehistoric 
ancestors of the " stone age " were recently brought 
before the Odontological Society of Great Britain by 
Mr. Charters White. Mr. White was struck with the 
thought that, as particles of food become imprisoned 
in the dental tartar, sealed up in a calcareous cement, 
and can be made to reveal themselves on solution of 
this material, it would be an interesting revelation if 

the tartar 
found on these 
teeth of the 
stone age could 
be made to give up its secrets in a similar manner. He 
accordingly decalcified some with dilute hydrochloric 
acid, and examined the sediment. It consisted of 
masses composed of epithelial scales mixed with the 
contents of starch cells. Besides these, Mr. White was 
able to identify portions of husks of corn, hairs from 
the outside of the husks, spiral vessels from vegetables, 
husks of starch, the point of a fish's tooth, a conglom- 
eration of oval cells, probably of fruit, barblets of 
feathers, portions of wool, and some fragments of car- 
tilage, together with some other organic remains which 
he failed to recognize. The fact that vegetable tissue 
should be found in such a state as to be easily recog- 
nizable, after the lapse of probably not less than three 
thousand years, is certainly remarkable. 

It is to be hoped Mr. White will lose no time in ex- 
amining the teeth of Pharaoh, Rameses II., whose 
well-preserved mummy now ornaments the Egyptian 
museum at Cairo. The public is curious to know 
what the old gentleman ate for his last breakfast. 



Cotton mils at tbe Sontb. 

In Georgia, at Columbus, the Swift Cotton Mills Com- 
pany has added 8,000 spindles to its mill ; the Musco- 
gee, of the same place, a new mill of four hundred looms; 
the King Company, seven hundred looms and three 
thousand spindles ; and at Augusta, Clarksville, Ameri- 
cns. West Point, Dalton, and Savannah, large improve- 
ments are making and new mills building. In South 
Carolina, the Pacelot Company, with 13,000 spindles, is 
building another mill of equal size, and the Pelzer 
Company, with 23,000 spindles, is building another 
large mill. At Marion, a $100,000 mill is in course of 
construction, one of |500,000 at Greenville, one at Clif- 




pressures indicated in the recoil presses during ex- 
periment, the maximum strain was found to be 6 '7 tons 
and the mean strain 4'75 tons, the total amount of 
recoil being 4 inches.' Assuming the powder pressure 
to be 15 tons per square inch, a strain of 40 tons per 
square inch would be given off on the stand a,t the 
center of the gun in the case of the non-recoil mount- 



mPBOVED MOUNTAIir OTTir. 

so thet it can be easily transported on the back of 
mules. Its carriage and ammunition are carried in 
the same way. The total weight of the gun is 400 
pounds ; each part, therefore, weighs 200 pounds, and 
forms a load for one mule. Pour, other mules carry 
the carriages, ammunition, and gear. 
Another 7 pounder shown at the exhibition is in- 



ton of 1300,000, one at Bennettsville of $200,000, one at 
Columbia of $250,000, and one at Fort Mill of $160,000, 
while others are projected. A cotton oil mill, at Little 
Rock, Ark., which cost $200,000, is crushing two hun- 
dred tons of seed daily. A $1,000,000 cotton mill is 
going up at Galveston, and a $500,000 cotton mill at 
Dallas.— i. A., in Waders Fibre. 
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ENGINEEBING IKVENTIONS. 

A throttle valve has been patented by 
Mr. Edwin W. Luce, of Bolivar, N. Y. This invention, 
construction, and arrangement of parts in a throttle 
valve is simple and durable in construction, and 
is (fesigned to permit access to the working parts under 
any pressure of steam or water. 

A globe or other valve has been pa- 
tented by Mr. Edwin F. Briggs, of Brooklyn, N. Y. 
This invention covers a novel construction and com- 
bination of parts to dispense with a etuflfing box in 
^Ivular structures, while providing against objection- 
able leakage, or so subduing the leakage that the es- 
caping fluid or vapor will be relieved of force or pres- 
sure before it reaches an outlet. 

A railroad switch has been patented 
by Mr. Walter R. Coppedge, of Floyd Court House, Va. 
Switching rails are combined with the main line rails, 
the switching rail at one side being made in sections 
that are hinged together, one of the sections being 
mounted on a pivot bolt and normally held so that its 
end adjacent to the main line rail shall be in a lower 
plane, with other novel features, whereby the main line 
will be always open. 

A car coupling has been patented by 
Mr. Thomas B. Nutting, of Morristown, N. J. It has 
a slotted drawhead, a pivoted coupling hook having a 
pin and slot connection with the drawhead, the coup- 
ling link fulcrumed upon the coupling hook pivot, and 
carrying a rod engaging a shoulder on the coupling 
hook, the coupler being automatic and being also 
designed to couple with the ordinary form of link and 
pin coupling. 

A rotary engine has been patented by 
Mr. Herman Knebel, of Birmingham, Ala. There is a 
rotary piston in a casing, with camn or inclines leading 
iip to the head of the piston, an auxiliary cylinder being 
connected with and receiving steam from the interior 
of the casing, there being also a sliding blade, auxiliary 
piston, and varioas other novel features, in an engine 
designed to be easily controlled and reversed, and eco- 
nomical in the combustion of steam. 

A cable grip for railways has been pa- 
tented by Mr. Thomas O. Cooper, of Wilmington, Del. 
Combined with the car axles are bars having guide 
61pt8, a laterally adjustable frame with horizontal pro- 
jecting arms fitting in the slots, vertical guides on the 
inner side and a vertically adjustable grip moving in 
tbe guides, with means for raising and lowering the 
Krip, and other novel features, the invention being an 
improvement on a former patented invention of the 
same inventor. 

»-•-« 

AGBICTTLTUBAL INVENTIONS. 
A plow has been patented by Mr. 
Afidrew J. Smith, of Wheatland, Oregon. This inven- 
tion relates to turn plows, and provides a construction 
•whereby the plow may be converted by a simple ad- 
iastment into either a single or double plow, having pe< 
culiar means for 'connecting and bracing the parts, by 
which, it is made both light and strong. 

A stacker has been patented by Mr, 
Marion A. Heinlen, of Lemoore, Cal. Combined with 
a;pivoted and swiveled derrick post upon a truck is a 
sliditag frame with a derrick arm pivoted thereto, with 
means for raising and lowering the frame and swinging 
the derrick arm, the apparatus being simple and dur- 
able and specially adapted for stacking hay or grain in 
the field. 

».«.« 

XISGELLANEOUS INVENTIONS. 

A lounge has been patented by Mr. 
JaiQes W. ReynoldB, of Brooklyn, N. Y. This inven- 
tion, covers a novel construction and combination of 
parts composing the head and foot of the lounge, in 
connection with its body, whereby the lounge can be 
eiGlsily and conveniently changed into a bed. 

An oil press cloth has been patented 
by Mr. Thomas Bennetts, of Brooklyn, N. Y. This 
invention provides for making the press cloth of two 
layers of substantially equal size folded upon each other 
and united to form a partially open folded edge, or a 

^olAaid edit faavikig ite ^dj^oo l o ofc t & l y united by a. uuitablti. 

Stitch. 

A nut lock has been patented by Mr. 
Samuel H. Ray, of St. 'Louis, Mo. The nut is formed 
with an eccentric groove, a washer having a flange pro- 
jecting over the nut, and a key fitting in the groove of 
tt»nat and engaging the fiange of the washer, the lock 
being readily applied, and preventing any backward 
movement or loosening of the nut. 

A desk has been patented by Mr. 
Charles Emmel, of Cambridge, Mass. It has on its 
body a hinged top or lid, with plates hinged to the lid 
to swing at an angle to the hinge, and stop lugs on the 
hinged plated adapted to engage the body, with other 
novel features, making an article of furniture adapted 
for use either as a table or> desk. 

An axle nnt has been patented by Mr. 
Gteorge B. Lumpkin, of Lexington, Ga. This invention 
provides a simple and easily operated device by which 
to take up the wear of the hub box of a vehicle, and 
cause the box to fit properly at all times between the 
inner:flange of the axle arm and the nut screwed on the 
OBter end of the arm. 

A weather strip for doors has been 
patented by Mr. James K. Patterson, of Crete, Neb. 
itiaof sheet metal, and hinged by a peculiar spring 
hinge and an ordinary butt hinge to a cleat fixed by 
serew* to the outer face of the door near its lower edge, 
and is designed to automatically close to the door sill 
a)B the door closes, for excluding rain, snow, wind, etc. 

A draught equalizer has been patented 
by BCl-. BU R. Parker, of Wyoming, Ontario, Canada. 
This inveiita«D covers a novel combination and ar- 
r^gCTaent of parts designed to afford a draught equal- 
fjpgr of great strecgth and simplicity, adapted to plow^ 
^1^ in orchards, working a horse power, and !n other. 
eitqaUons recLoiriDg a «hort doubletree, and for other 
parposes. 



A padlock has been patented by 
Messrs. Charles D. Smith and Robert H. Thompson, of 
Hartsell's, Ala. It is a comparatively inexpensive com- 
bination lock, which cannot be opened by one not 
knowing its interior construction, and how to operate 
its bolts or pins, and a button at the outside of the lock, 
certain features of the invention being also applicable 
to fiat plate locks. 

An aerial vessel has been patented by 
Mr. William N. Hutchinson, of Wellesbourne, Bide- 
ford, Devon County, England. Combined with the 
skin or envelope of a balloon is a compressor, acted on 
by weight or spring power, to press against the infiated 
balloon with an approximately constant pressure, 
whereby the skin or envelope is kept distended and 
free from plaits. 

A washing machine has been patented 
by Messrs. David C. Barnard and Edward L. Wallace, 
of Lockport, N. Y. Its construction is such that the 
clothing may be manipulated as desired without being 
touched by the hand, and the clothing- being washed 
can be kept from contamination by the dirt previously 
washed out, the invention covering various novel 
details and combinations of parts. 

A fodder press has been patented by 

Mr. George H, Clemmer, of Arcanum, Ohio. Com- 
bined with a base are two presser heads, one mounted 
to slide on the base toward the other, there being an 
operating lever pivoted to the base and a connecting rod 
pivotally connected at one end to the operating lever 
and at the other end to the sliding presser head, the 
press being very powerful, efficifjut, and convenient. 

A fruit evaporator has been patented 
by Mr. William S. Plummer, of Rochester, N. T. Its 
construction is such that different rows of trays con- 
taining the fruit may be forced along in such order as 
to obviate the placing of green fruit under partially 
evaporated fruit, and the fruit which evaporates the 
fastest may be forced forward out of the evaporating 
chamber without disturbing the other rows. 

A dish washing machine has been pa- 
tented by Phebe Ella Cox, of Readington, N. J. It 
consists of a water tank with a dish car mounted on 
casters, to be wheeled to and fro a short distance in the 
tank, the car having partitions, and there being various 
novel features, whereby water may be made to rush 
through upon all the dishes it contains, carrying off 
deposited matter through the perforated partition 
walls and end openings. 
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Wanted- A wood " compressing process " snitable 
for wooden shoe soles and heels. Address Alex. Han* 
vey, Steubenville, O. 

A big patent for sale. Government wants it. Ad- 
dress L. M. Harris, Boston, Mass. 

Wanted— Die sinker. Must be first class in every re- 
spect. Steady employment and Kood wages to tbe right 
man. Address Irwin Auger Bit Co., Wilmington, O. 

Wanted— A young, skilled mechanical engiueer who 
thoroughly understands draughting. Must be a good 
machinist and competent to manage a large number of 
men. Address Walter R. Cook, 4ti Cortlandt St., New 
York City, care ot John S. Urquhart. 

Lathes for cutting irregular forms a specialty. See 
ad. p. 285. 
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Perforated metals of all kinds for all purposes. The 
Robert Altchison Perforated Metal Co., Chicago, 111. 

For the latest improved diamond prospecting drills, 
address the M. C. Bullock Mfg. Co., 138 Jackson St., 
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The RaUroad Gazette, handsomely illustrated, pub- 
lished weekly, at 73 Broadway. New York. Specimen 
copies free. Send for catalogue of railroad books. 

The Enowles Steam Pump Works, 113 Federal 
St.. Boston, and 93 Liberty St., New York, have Just is- 
sued a new catalogue, in which are many new and Im- 
proved forms of Pumping Machinery of the single and 
duplex, steam and power type. This catalogue will be 
mailed free of charge on application. 

Link Belting and Wheels. Link BeltM. Co., Chicago. 

Presses & Dies. Ferracute Mach. Co., Bridgeton,N. J. 

Nickel Plating.— Sole manufacturers cast nickel an- 
odes, pure nickel salts, polishing compositions, eta $100 
"£4tt2e Wofider." A perfect Electro Plating Machine. 
Sole manufacturers of the new Dip Lacquer Kristaline. 
Complete outfit for plating, etc. Hanson, Van Winkle & 
Co., Newark, N. J., and 92 and 91 Liberty St.. New York. 

Iron Planer, Lathe, Drill, and other machine tools of 
modern design. New Haven Mfg. Co.. New Haven, Conn. 

Supplement Catalogue.— Persons In pursuit of infor- 
mation of any special engineering, mechanical, or scien- 
tlflosubject, can have catalogue of contents of the Sci- 
BKTiric American StrrpLSHENT sent to them free. 
The StTPPLBHENT Contains lengthy articles embraeint,' 
the whole range of engineering, mechanics, and physical 
science. Address Munn & Co.. Publishers, New York. 

The Holly Manufacturing Co., of Lockport, N. Y., 
will send their pamphlet, des.criblng water works ma-, 
chinery. and containing reports of tests, on application. 

Iron, Steel, and Copper Drop Forgings of every de- 
scription. Billings & Spencer Co., Hartford, Conn. 

Curtis Pressure Regulator and Steam Trap. See p. 301. 

Steam Hammers, Improved Hydraulic Jacks, and Tube 
Expanders. R. Dudgeon, 2i Columbia St.. New York. 

6O4/OO Enurnon's 1887 ^^~ Book of superior saws, with 
Supplement, sent free to all Sawyers and Lumbermen. 
Address Emerson, Smith & Co., Limited, Beaver Falls, 
Pa., U. S. A. 

Hoisting Engines, Friction Clutch Pulleys, Cut-oflE 
Couplings. D. Frisble & Co.. 112 Liberty St.. New York. 

"How to Keep Boilers Clean." Send your address 
for free 8S page book. Jas. C. Hotohklss, 120 Liberty St., 
N. Y. 

Magic Lanterns and Stereopticons of all kinds and 
prices. Views illustrating every subject for public ex- 
hibitions, Sunday schools, colleges, and home entertain- 
ment. 152 page illustrated catalogue free. McAllister, 
Manufacturing Optician, 49 Nassau St.« New York. 

N». 11 planer and'matcher. All kinds of woodworking 
machinery. C. B. Rogers & Co., Norwich, Conn. 

Talcott's Wilson and combination belt hooks. Provi- 
dence, B. I. 

Split Pulleys at low prices, and of same strength and 
appearance as Whole Pulleys. Yocom & Son's Shafting 
Works, Drinker St., Philadelphia. Pa. 

Batteries.— Book of full instructions for making and 
working batteries for electrotyplng. gold and silver elec* 
troplatlng, etc., 25 cts. C. F. Chapman, Ipswich, Mass. 
Box 236. 

Send for new and complete catalogue of Scientific 
Books for sale by Munn & Co.. 361 Broadway, N. Y. Free 
on application. 
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Electricity for Public Schools and 
Colleges. By W. Larden, M.A. 
London : Longmans, Grreen & Co. 
1887. Pp. XX. 475. 
This work is a convenient treatise on magnetism and 
electricity. The subject is very fully treated, and pre- 
sented in very attractive shape. It is illustrated with 
the familiar cuts, some of which show some signs of 
use. The subject of practical tepts and experiments is 
extremely well presented. It may be safety and confi- 
dently recommended to those wishing a manual for 
study and reference. It is very fully indexed. 

ASTRONOMY BY OBSERVATION. By EHza 

A. Bowen. New York : D. Appleton 

& Co. 1886. Pp. 90. 
This work is an attractive one in its style of produc* 
tion. It includes numerous star maps, colored plate of 
spectra and other diagrams, all beautifully presented. 
The principal star charts are In a blue sky, the stars 
being white. Their completeness and appearance 
leave nothing to be desired. Several beantif nl views of 
*' moon scenery ^^ give a vivid idea of tbe landscapes of 
the. satellite. Saturn and tbe other planets are duly 
figured. Sun spots, granules, and pores of the snn^s 
sarfaco are treated of at conslderablo length. The text 



gives a very lucid account of astronomy, and the trhole 
work is highly to be commended, as converting what is 
ordinarily considered a dry subject into a very vivid 
and interesting one. 

Annual Report of the Board of 
Regents of the Smithsonian In- 
stitution, TO July, 1^85. Washing- 
ton : Grovernment Printing OflBce. 

1886. Pp. xviii, 996. 

This report contains the financial statement, list of 
correspondents and of institutions to which the Smith- 
sonian Institution publications are sent. After this 
class of information, reports on the year's work in as- 
tronomy, physics, and cognate branches of natural sci- 
ence by different authors are given. This forms an 
admirable review of the progress of science, and the 
work can be warmly commended to our readers. 

Quantitative Chemical Analysis by 

Electrolysis. By Dr. Alexander 

Classen. Translated by William Hale 

Herrick, A.M. New York : John 

Wiley & Sons. 1887. 

To the chemist who has kept abreast of the analytical 

methods of the day, it is only necessary to say that this 

is a resume and collected description of "Classen^s 

Methods " to recommend the book. The electrolytic 

separations devised by this chemist have met with such 

success, and have filled so feaFa void in analytical work, 

that they have everywhere met with the highest praise. 

His beautiful precipitation of metallic iron from the 

solution of ite oxalate is especially a noteworthy step 

in modern analysis. The work is illustrated with cuts 

of batteries, apparatus, etc., while many tables or 

results testify to the admirable correctness of his 

methods. 

Bulletin of the United States Fish 
Commission. Vol. VI., for 1886. 
Washington : Grovernment Printing 
Office. 1887. Pp. 495. 
This volume is a collection of over 136 monographs 
on ichthyological subjects. The catalogue of its con- 
tents is far too extensive for us to notice in a review 
of this length. The introductory notice bears a mel- 
ancholy interest in its signature, the name of the lately 
deceased Spencer F. Baird. The subjects treated 
range all the way from " A Man Killed by a Sword 
Fish " and " A Curious Knife Found in the Flesh of a 
Cod Fish " to " Report on Examination of Clupeoids," 
etc. Hence it seems obvious that there is something 
in the book to please all tastes. 

The Manual of Phonography. By 
Benn Pitman and Jerome B. Howard. 
300,000th. Cincinnati : Phonographic 
Institution. 1887. Pp. 144. 
This is a short manual on the well known Pitman 
system of phonography, giving many practical exer- 
cises and plates for dictation or practice. 

Sixth Annual Report of the Unit- 
ed States Gteologica-l Survey to 
the Secretary of the Interior. 
1884-85. By J. W. Powell. Washing- 
ton : Grovernment Printing Office. 

1887. Pp. xxix, 570. 

This elegant publication, forming a massive quarto 
volume, cannot be adequately treated of here. In typo- 
graphy and plates of fossils, it leaves nothing to be 
desired as regards perfection of production. It gives 
one^s patriotism an impulse to find the scientific work 
of the United States so creditably presented to the 
world. It includes, besides the director's report, ad- 
ministrative reports by leading authorities engaged in 
the work of the survey. Among these may be noted 
Mr. Henry Gannett, Professpr Rafael Pumpelly, Pro- 
fessor N. S. Shaler, Dr. F. V. Hayden, Professor O. C. 
Marsh, and many other well known names will be 
found as authors of papers on various subjects. The 
illustrations comprise 65 plates and 57 figures in the 
text. 

A Treatise upon Cable or Rope 
Traction. By J. Bucknall Smith, 
C.E. London': Engineering; and 
New York : John Wiley & Sons. 
1887. Pp. xii, 195. 
This work gives a reasonably full compilation of the 
generalities of cable traction. Starting out as an Eng- 
lish writer, he feels obliged to use the word " tram- 
ways," but very sensibly attacks it as wholly indefensi- 
ble. Mining and railway rope haulage are considered 
first; then specific examples are described, such as the 
California roads, those of other parts of the United 
States, and New Zealand, and European roads ; then 
the cost of constructing and working the system, general 
considerations, and the manufacture of wire ropes are 
given. In an appendix the City of London and South- 
wark Cable Traction Subway and the Glasgow Under- 
ground Rope Railway are described. The work is 
well printed and includes 76 illustrations. 

A Pocket Atlas of the World. 1887. 
Ivison, Blakemaji & Co., New York 
and Chicago. Pp. 234. 

In this little work, which is sold for the modest price 
of twenty-five cents, is contained a complete atlas of 
the world. 

The Story of Metlakahtla. By Hen- 
ry S. Welcome. Illustrated. Saxon 
& Co., London and New York. 1887. 
Pp. xiv, 483. 
In this book arc detailed the achievements of Mr. 
William Duncan, who established a settlement among 
the Indians near Alaska, civilizing them and bringing 
about most excellent results as a missionary. This 
story is a most remarkable one, and is of uniform tenor 
of success and prosperity until the Anglican Bishop of 
the region interfered. Then trouble arose, and the cott- 
dnct of the Bisbop is bitterly complained of in the book. 
The last proposal of the missionary seems to have been 
to move bis people to th€ United States, as it appeared 
that dissension and consequent failure was to be the out- 
come of the conflict between him and the church an- 
thorltiei. The story Is a carious and Interasting one. 
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HINTS TO CORRESPONDENTS. 

Names and Address mast accompany all letters, 
or no attention will be paid thereto. This is for oar 
information, and not for publication. 

References to former articles or answers shoald 
give date of paper and pa^ or nomher of question. 

Inquiries not answered in reasonable time shoald 
be repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all, either by letter 
or in this department, eacb must take his turn. 

Special Written Information on matters of 
personal rather than general interest cannot be 
expected without remaneratijn. 

Sclenlinc American Supplements referred 
to may be had at the office. Price 10 cents each. 

Books referred to promptly supplied on receipt of 
price. 

Minerals sent for examination should be distinctly 
marked or labeled. 



(1) C. V. A. asks : 1. What cement 

should be used to fasten to the revolving plate of a 
Toepler-Holtz electrical machine the brass bnttons 
against which the wire brushes mb? Will shellac an- 
swer the purpose? A. Shellac or sealing wax will an- 
swer. Equal parts of pitch and gutta-percha melted 
together forms a good cement for this purpose. 2. 
What cement should be used for attaching the paper 
and tin foil inductors to the stationary plate? A. 
Shellac varnish answers very well. 3. Can common 
window glass be used for making the plates? A. Tes. 
4. How can I cut a 3 inch hole in a plate of glass? A. 
Make a number of concentric cuts with a diamond. 
Back up the glass around the outer circle with plas- 
ter of Paris. After the plaster sets, drop a ballet on 
the center of the circle from a distance of two feet or 
more. 

(3) J. A. A. asks (1) which way a valve 

should be set in piping any steam apparatus; that is, 
should the steam when the valve is shut strike the top 
or bottom of valve? A. Always connect valves so as 
to shut against the constant steam pressure. This will 
allow of repacking the spindle staffing box at all times. 
2. Which is the most economical, to ran with full boiler, 
that is, water up to top gauge cock, or down to one 
and one-half or two gauges, as the case may be? A. 
The water line in boilers for economy, which means dry 
steam, shoald not be at the high water mark, but at a 
safe medium between the high water mark, and the top 
of the tubes. As a general rule for horizontal tabular 
boilers of medium diameters, one and a half inches 
above the top of the upper tubes, to each foot of diame- 
ter, is a safe and economical height for the water line. 
This should correspond with the middle gauge cock 
when three are used or to the second (from bottom) 
when four are used. There is much difference of 
opinion among constructing engineers as to the exact 
positions of gauge cocks and water gauge, so that it be- 
comes a necessity for those in charge of boilers to 
knowihe relative position of vvater gauge and gauge 
cocks above the tubes. 

(3) M. asks : What will clean old print- 
er's ink barrels? A. Kerosene. 

(4) L. M.— By the census of 1880, there 
were 31.668 persons engaged in mining iron ore and 
140,978 persons were employed in the manufacture of 
iron and steel. The whole number of mechanics en- 
gaged in manufactures was 2,738.950. 

(5) N. F. H. asks : 1. I wish a receipt for 

making a paste polish for stoves. A. Black lead 1 
pound, water 4 ounces,turpentine 4 ouncc6,sugar 1 ounce. 
Mix thoroughly. 2. Give me the process of making 
condensed milk. A. See the article *' How Condensed 
Milk is Made," in Scientific Auerican Supplement, 
No. 156. 

(6) W. F. L. asks the best receipt for 

japanning light castings without baking. A. You may 
purchase air-drying black varnishes through the var- 
nish trade. A very cheap black varnish, quick drying, 
may be made by mixing lamp black with shellac var- 
nish, adding a tittle 95 per cent alcohol for the required 
thinness. 

(7) F. D. asks : If the size of a dynamo 
is doubled, does the lighting power also increase in the 
same proportion? A. The increase in power will be 
about quadrupled if the linear dimensions are doubled. 
When the sectional areas are doubled, the machine 
will have little more than double the power. If you 
intend making a machine larger than that described in 
Supplement No. 161, we would advise you to follow 
Instructions given in Supplement No. 600. 

(8) E. M. S. desires a receipt or 

method better than soap, water, and scrubbing brush 
for cleaning one^s hands. A. Put ^ pound Qlauber^s 
salt, J4 pound chloride of lime, and 8 ounces of water 
into a little wide-mouthed bottle, and when required 
for use pour some of the thick sediment into a saucer 
and rub it well over the hands with a nail brush. 

(9) H. S. B. asks : 1. If a ball is fired 
Btraight upward, with an initial velocity of 530 meters 
per second, how high will it go? A. 41,000 feet. 2. 
How long will it take to go and how long to return? A. 
49 seconds going up, 52 seconds coming down. 3. 
Give the velocities at the beginning and end of each 
second going and returning. A. Ton can learn how 
to figure the several answers from Haswell's Engineer's 
Manual, which we mail for $4^and from other works. 
4. Will its penetrating power be the same practi- 
cally at the end of the last second of its fall as when 
it left the muzzle of the gun? A. No; you must deduct 
for the friction of the air. 5. Does the air offer more 
resistance in the ascent than in the descent? A. Yes ; 
by the value of the greater velocity. The propelling 
force overcomes both gravity and air friction to send 
the ball up. Only one of these factors, gravity, pulls 
the ball. down. 

j(10) J. S. writes: 1, I make a beverage 

with essence of pineapple and pear acid, tart «nd 
btiFfit Bogar. It is inade in a tab and drawn through a 
beermschine, it is clear and palatable, bat I cannot get 
it to effervesce as bottled ginger beers do. A:. This result 
can probably be brong^t abootby the addition of sugar. 



See the articles on "Effervescing Beverages," con- 
tained in Scientific American Supplement, No. 
270, and also in the article on "Champagne Cider,*" in 
Scientific American Supplement, No. 313, which we 
send for ten cents each. 2. lu your journal, De- 
cember 25, 1886, vou give a formula for foam sirup 
made from quillaya bark. It is good and answers well, 
but a bit too expensive. Can you tell me how the liquid 
foamine is made? A. The foam may be produced by 
adding a suitable quantity of gum arabic, 2 to 4 ounces, 
dissolved in an equal amount of water. The usual 
mixture however, is quillaya bark 4 ounces, alcohol 4 
ounces, glycerine 4 ounces, and water " ounces. Ex- 
haust by percolation to make 1 pint of tincture 3. 
How is the rose colored stain made that ladies use for 
their faces? It is only removed with lemon juice. A. 
Usefinelybolted talc 4 ounces and carmine 2 drachms, 
with a little warm and dilute solution of gum traga- 
canth. 4. I use burnt sugar to color my beverage with 
with. It is objected to by total abstainers as looking too 
much like ales. Can you tell me of a nice wine color- 
oriug that will not be affected by the acid? A. You 
can diminish or increase the amount of burnt sugar 
used when a suitable shade is obtained. This is more 
satisfactory than purchasing coloring materials, which 
you may buy at a' chemist^s shop. 5. Will peroxide of 
hydrogen mixed with spirits of ammonia turn white 
hairs black? A. You cannot. See the article on " Hy- 
drogen Peroxide," In Scientific American Supple- 
ment, No. 339. 

(11) W. J. M. writes : 1. Where an en- 
gine is running machinery of very irregular load or mo- 
tion, should not the slide valve be adjusted on steam 
ports so as to give equal lead on each port in order to 
secure as regular motion as possible? A. Tes. 2. 
Is it customary to give one-sixteenth to one-eighth inch 
more lead on front steam port than on rear port? A. 
This is sometiti^es done by engineers seeking the finest 
adjustment and allowing for piston rod area. 3. When 
admitting water and steam through the angle valves in 
to glass water gauge (new gauges), how do you proceed 
to avoid breakageof glass tube or gauge? A. Open the 
drip, then open the upper valve slightly and allow 
steam to blow through. Then open the lower valve 
slowly allowing the cold water in the lower pipe to 
run out. When running hot, close the drip and the hot 
water will rise in the gauge. Then open both valves 
wide. The cyclopedia you ask about describes many 
governors. 

(12) R. B. — Transparent cosmetique is 

nothing more than a transparent soap, made with alco- 
hol. Take a good suet or tallow soap, which is cut into 
very thin ribbons and exposed to the air and sun until 
it is thoroughly dried. It is then pulverized in a marble 
mortar and passed through a fine sieve. The powder 
thus obtained is directly dissolved in strong boiling 
alcohol. While the soap is liquid, the colors and per- 
fumes are incorporated with it, 3^ gallons of alcohol 
of 0*849 sp. gr. are generally used with 50 pounds of 
soap. A stilJ heated by steam or hot water is used 
for this operation, as a considerable quantity of alcohol 
would be lost in a common heating pan, and the direct 
application of fire would destroy the transparency of 
the soap. 

(13) W. N. R. asks the form and use of 

a railroad Y. A. It is a turn out from and return to the 
main track in the form of a letter Y, sometimes used 
instead of a turntable. The term is also applied to a 
sort of frog used on horse car roads instead of a swjtch. 

(14) W. S. aaks the difference in the 

terms soluble, insoluble and reverted phosphates, or is 
soluble and reverted the same thing? A. In the manu- 
facture of fertilizers the tri calcium phosphate is 
treated with sulphuric acid in order to convert it into 
the soluble monocalcium phosphate; but as it very 
rarely happens that suflicient acid is used for this pur- 
pose, we have three determinations that are usually 
made in the analysis of a fertilizer. 1. The total phos- 
phoric acid. 2. The soluble phosphoric acid, and 3. 
The insoluble phosphoric acid. 

(15) T. D. McC. asks : 1. How can I make 

a gelatine pad for copying writing? A. See Scientific 
American Supplement, No. 438, for this information. 
2. In oiling the blades of my knife the white bone han- 
dle became discolored with the kerosene. What will 
restore Its white color? A. Immerse in a dilute solu- 
tion of binoxide of hydrogen. 3. How much No. 24 
insulated wire should I use on each core of an electric 
door bell, and what will be the resistance? A. Use two 
ounces on each leg of the magnet, giving a total of about 
5 ohms resistance. 

(16) A. L. L. — The plant sent to be 

named is Solanum mammomm. 

(17) C. D. asks : How many cells of the 
simple plunge battery described in Scientific Ameri- 
can of August 20 will be required to produce the 
voltaic arc? A. About sixty. 

(18) A. E. asks : Can the wire of an in- 
duction coil of the secondary current be used after it 
is broken in several places, by twisting the ends to- 
gether? It is No. 26, silk covered. A. Twist the ends to- 
gether and solder them, washing off carefully and dry- 
ing before rewinding. 

(19) E. D. asks what proportions to 

use of white lead and gum arabic powder, for a prepara- 
tion for stamping with the perforated patterns. A. 
The white powder used consists of white lead with 
just suflicient gum arabic to make it adhere when 
pressed over with a heated iron. 2. How to clean the 
lead out of a rifie without injuring the barrel. A. 
Special brushes are made for this purpose, but when 
the lead is bright, as it is likely to be from recent firing, 
a good plan is to shake a small quantity of mercury 
well in the barrel, and It will loosen the lead so it will 
come out readily with a good swabbing. 

(20) C. J. L. asks the ingredients used 

in the manuf ajctdre of the dye onla piece of wool he 
sends, saying it is a last color and the skins are used 
in the trimming of saddles bi~ Texas. A. The coloring 
matter is one of the fast aniline yellow dyes, known 
under the name of naphthol. They are used in the 
proportion of aboat 1 pound of dye tp 100 of the ma- 
terial. 



TO INVENTOBS. 

An experience of forty years, and the preparation of 
more than one hundred thousand applications for pa- 
tents at home and abroad, enable us to understand the 
laws and practice on both continents, and to possess un- 
equaled facillti s f r procuring patents everywhere. A 
synopsis of the pat nt laws of the United States and all 
foreign countriAs may be bad on application, and persons 
contemplating the securing of patents, either at home or 
abroad, are invited to write to this office for prices, 
which are low in accordance with the times and our ex- 
tensive facilities for conducting the business. Address 
MUNN & CO.. office Scientific American, 361 Broad- 
way, New York. i^, 



INDEX OP INVENTIONS 

For Tvhlcb Ijetters Patent of tbe 
United States were Oranted 

October 25, 1887, 

AND EACH BEARING THAT DATE. 

ISee note at end of list about copies of these patents.] 



Agricultural boiler, J. H. & C. Rose 372,044 

Almonds from their bulls, device for separatluf?, 

J.L. Heald 372,146 

Audible slKual, J. Spelrs 872,240 

Axle and bearlne, vehicle, B. V. Straight 371,991 

Axle nut, Q. B. Lumpkin 372,227 

Bales and appliance therefor, tying cotton, F. T. 

Warburton TTT. 372,183 

Battery. See Galvanic battery. 

Bed, folding, r. R. WolflnKer 372,004 

Bed slat support, W. Sloppy : 371,985 

Beer cooling apparatus, C. F. Elze 372,134 

Bell, car. W. H.Hudson.. 372,265 

Board. See Electrical resistance board. 

Boiler. See Agricultural boiler. 

Book and tally sheet, combined poll, W. M. Ein' 

nard 371,948 

Books, machine for rounding and backing, E. 

Crawley 372,128 

Boot or shoe Jack, F. W. Stone 372,279 

Boot or shoe burnishing machine, F. W.Hood 371,941 

Boots or shoes, shank stiff ener for, W . Gordon 372,140 

Boring machine, adjustable. G. W. Coonse 372,120 

Bottle washer, J. B. Cooleban 372,206 

Bottling gazogene, C. E. A very 372,248 

Box. See Cigar box. Heater register box.lPaper 

box. Shut-off box. 
Bracket. See Folding bracket. 
Brake. See Car brake. Vehicle brake. 

Brick, dry wall, E. A. Adams 372,007 

Broom bridle, W. F.George 372,259 

Brush hook. Chapman & Kennedy Z1V,9& 

Bucket, bait and flsh, R a Craig 372,124 

Buckle tongues, mechanism for forming, Kelsey 

& Hartshorn * 372,152 

Burner. See Vapor burner. 

Bustle, N. K. Ardery 372,192 

Bustle. H.O. Canfleld 372,116 

Bustle, A.Taylor 372,183 

Bustle, D. Wertz 372,098 

Button attaching machines, chute for, F. A. 

Smith, Jr 372,045 

Button, cuH or collar, J. A. Lieb 372,0(3 

Button holder and buckle, combined, B. G. Corser 372,062 

Buttonhole barring machine, H. L. Kemp 372,226 

Button making machine, L. E. Chace 372,011 

Caddy, tea or sugar, G. Hazellon 372,283 

Calendar, A. Jording 371,944 

Can. See Oil can. 

Can heading machine, Angell St, Kendall 371,912 

Cans, graduated inspection sash section for meas- 
uring, G. Trubell 371,996 

Car brake, L. Du be. 371,930 

Car coupling, J.J. Bllllngsley 372,111 

Cas coupling, H. P. Jones 372,268 

Car coupling, E. M. Lane 371,953 

Car coupling, Martin ic Harris 372,037 

Car coupling, W. McCubbin 372,163 

Car coupling, T. B. Nutting 372,082 

Car coupling, A. Ormsby 371,966 

Car door, freight, J. B. Batt 372,105 

Car heater, W. L. Home 372,071 

Car heater, R. B. Owen 372,276 

Car heater, J. R. Pearce 372,169 

Car, railway, C. A. Davis 371,928 

Cars by steam, device for beating railway, W. 

Martin 371,969 

Cars, grip for cable railway, B. L. Harris 372,144 

Cars, steam heating apparatus for railway, R. 

Coddlngton 372,061 

Carding cotton, etc., machine for, F. Mills 372,038 

Carding or separating fibrous material, machine 

for, W. S. Archer 371,913 

Carrier for paint, lunch, etc., R. G. Johnson 372,267 

Cartridge holder, . I. J. Speed 372,181 

Case. See Photograph case. 

Cases, manuf acturing jacketed, G. M.Stevens — 372,242 

Cereals, preparing, J. F. Gent 372,065 

Chain, drive, H. H. Doubleday 371,929 

Chain link, horse power, W. H. & J. Butterworth, 

Jr 372,252 

Chamber vessel, J. A. Davis 372,063 

Chamois skin with rouge, impregnating. Darby & 

Blakeslee 372,207 

Check rein holder, Moore & McMann 371,964 

Cheese machine, O. & T. Holly 372,149 

Chimney cap, Emery & Spence 372,017 

Chuck, F.C. Larger 371,954 

Chuck for watch movement plates, C. V. Woerd.. 372,002 

Chuck, lathe, A. F. Cushman 371,926 

Chop grader and purifier, J. R, Davis, Jr 372,015 

Chopper. See Cotton chopper. 

Cigar box, S. Cohn 372,113 

Clasp, L. Messer 372,164 

Clock, E. Kuhn 372,074 

Closet. See Water closet. 

Clothes drier, E. Goss 372,217 

Commode, L. B. Robb 372,237 

Conduit system, hauling through,!!. F. Munsle.... 371,965 

Corkpuiler, D.J. Hurley... 872,266 

Corset, W_. McCabe 372,162 

Cotton chopper, J. J. Ballard 372,008 

Cotton chopper and cultivator, Liady & Hood — 371,955 
Goupling. See Car coupltng. Pipe coupling. Thill 

coupling. 

Culinary or egg beater, C. 8. Pusey. 372,043 

Cultivator, M. H. Damerell 872,206 

Culttyator, H. N. Tlmms 811,995 



Cutter See Fruit, vegetable, and bread cutter. 

Straw cutter. 
Cutters, making right and left rotary, C. H. 

Trask 372,049 

Cutters, making rotary, C. H. Trask 372,050 

Decantatlon apparatus forefiTectlngtheautomatic 

separation of solid matter held in suspension 

in liquids, P. Galllet ZtifiK 

Desk, C. Emmel , 372,186 

Die press. C. L. Hart 3i2,2?2 

Dish washing machine, P. B. Cox S72,i:i:t 

Door, H. H. Greenman 372,0« 

Door check. G. H. Lusk sr2,(B4 

Door check. C.A.Williams sri,9S» 

Door mat, Q. Kelly .....372,225 

Draught equalizer, E. R. Parker 372,083 

Draught equalizer, C. D. Smith 372,091 

Drier. See Clothes drier. 

Drill. See Grain drill. 

Dropper. See Dropper. Seed dropper. 

Dust pan, L. R. Reichert 371,973 

Earth and rock drilling machine, E. W, Poorm.an. 371,963 

Egg beater, D. H. Bice 371,976 

Egg beater, D. T. Winter S72,28J 

Ejector, fluid, C. M. & C. B. Kemp 372,084 

Electric conductor, underground, H. Metzger..... 372,078 

Electric current Indicator, W. H. Markland 371,958 

Electric machine regulator, dynamo, C. E. L. 

Brown 372,201 

Electric motor regulator, A. W. Meston 372,231 

Electric wires, railway rail and conduit for, J. T. 

Nulty 372,278 

Electrical combination lock, C. J. Kintner.... 372,029 

Electrical communicating system, A. G. Hol- 

combe 371,940 

Electrical resis ance board, I. W. Colburn 372,012 

Elevator, N. ckwlth 372,1(K 

Elevators, means for controlling, J. 1. Veeder 372,280 

Engine. See Rotary engine. Traction engine. 

Evaporating in closed vessels, A. Miller 872,(n9 

Exercising machine, E. W. Murphy 872,272 

Fans, system of automatic, J . Sands 372,174 

Feather trimming, E. Tausky 371.99? 

Feed trough, J. D. Barber 3fl,918 

Fence, metallic, J. A. Cooper 372,364 

Fence weaving machine, F. W. Binford 372,197 

Fence weaving machine, A. T. Hoadley 871,938 

Fence, wire, A. F.Caldwell .372,060 

Fertilizer, phosphatlc, J. Reese 872,087 

Filter, submerged sectional, Thacher & Brey- 

mann 3;2,18."i 

Filter, water, G. G. Kennedy et al 372,025 

Firearm, J. J. Speed ,. 372,182 

Firearm, breech-loading, W. M, Farrow 372,813 

Firearm, magazine, F. F. Knous 372,153 

Fire extinguishing apparatus, W. Neracher 372,167 

Fire extinguishing apparatus, automatic, F. Grin- 

nell 372,219, 372,220 

Fishing rod, S. G. Monce 372,168 

Folding bracket, W.F.Gage.. 372,216 

Foot warmer, Hartman & Frow 372,146 

Frame. See Piano frame. Stretcher frame. 

Fruit picker, G. J. Kuehn 371,961 

Fruit, vegetable, and bread cutter, C. F. Rlgby... . 372,173 
Furnace for treating town and other refuse, Rich- 
mond & Blrtwlstle 37?,172 

Furnace register, J. Munson 372,271 

Furnaces and means for operating them, rocking 

bars for, J. Settle 372,176 

Gauge. See Siding or weatberboardlng gauge. 

Galvanic battery, J. T. Armstrong. 372,193 

Gas, apparatus for manufacturing heating and 11* 

lumlnating, J. Roberts 371,978 

Gas, apparatus for the manufacture of heating 

and illuminating, J. Roberts ...372,238 

Gas cut-off, F. M.Margach 372,0* 

Gas pressure regulator, P.Keller 371,948 

Gas scrubber, W. Simpkin ,. 372,178 

Gaseous fuel, apparatus for making and burning, 

Locke & Richardson. Jr 371,966 

Glass tile, manufacture of, W. Buttler... 372,263 

Gloves, fastening device or button for, J. C. 

Rhodes 371,975 

Goods, apparatus for delivering prepaid, A. Brn- 

net ... 372,010 

Grain drill, T. B. Crane 372,125, 372.1^7 

Grain drill tube, T. R. Crane 372,126 

Grain to flour, reducing, J. R. Davis, Jr 372.016 

Grate, D. E. Bangs ...871^917 

Guard. See Hatchway guard. 

Gun, air, W. F. Markham 872,161 

Gun, machine, H. Allender 372,191 

Hair curler, J. T. Stansbury 372,092 

Hanger. See Hat hanger. 

Harness, attachment for double, 6. B. Boughtpn. 3T1,921' 

Harness loop, A. Ramsay , 372J71 

Harvester, grain binding, W. P.Hale ... 372,067 

Harvester reel, W. P. Hale 372^68. 

Harvesting machine, cotton, C. T-MasoUj Jr.,. 3tl,P6Q 

uat, U. r. Price .......... ... ..:........ '. StV^m 

Hat hanger, A. W. Jeynes 372,151 

Hatchway guard, automatic, J. A. Barclay 379^057 

Hay press, C. H. H. French 371,932 

Hay sling, P. F. Chambard 372,208 

Hay stacker, S. B. Gllllland t. ....... 37«,138 

Heater. See Car heater. 

Heater register box, J. Detwller 372,136: 

Heating apparatus, J. Lewis 372,08 

Heating apparatus, water, G. W. Blake.. 372,249: 

Hoisting engines, brake for. N. B. Cusbing 872,013' 

Holdback, W. Reed 372.236 

Holdback, C. W. Teetzel 872,184 

Holder. See Button holder. Cartridge holder. 

Check rein holder. Lead and crayon holder. 

Pistol or mace holder. Sad Iron holder. Spring 

holder. 
Hook. See Brush hook. Wire hook. 

Horseshoe, J. E. & E. W. Bingham 372,113 

Hydraulic jack, L. Belden 871,919 

Incandescent lights on arc circuits, governor for, 

C. D. Baker S71,9J5 

Incubator, J. L. Campbell 372,115 

Indicator. See Electric current Indicator. Time 

sounding Indicator. 

Induction coll, coin operated, W. Oliver. 8I2,]D8 

Injector,,T. Desmond .373,209 

Insect trap. J. S. & S. B. Ezell 372,257 

Jack. See Boot or shoe jack. Hydraulic jack. 

Pegging jack. Pump jack. 

Jar sealing device, Faatz & CallCiDS 372,31} 

Key. See Telegraph key. 

Knitting machine, D. C. Bellis 372,198 

Ladder, J. U. Eddy ..„.. 372,133 

Lamp chimneys, rack for displaying, B.C. Smith. 371,986 

Lamp for railway trains, tail, R. J. Armour -372,064 

Lamps, etc., suspension device for< L. F. Gris^ 

wold , 37a,2W 

Lathe for forming pivots of balance wheel staffs, 

C. V. Woerd. .„ 372,001 

Lath machine, sheathing, O. A. Eedsey' Z&SBSi. 

Lath, metallic, M. J. Donovan... 372,131 

Leador crayon holder, C. W. Bomab 312,198 

Leaves, reproducing natural, A. Thommen 372j(M 
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Light. See Locomotive head light. 

Link, S. W. Gra^blll 871,986 

Lock. See Electrical combination lock. Nut 
lock. Safe lock. 

Locomotive head llKht, H. F. Hogan ^,264 

Loom for weaving looped or terry fabrics, N. A. 

Woodhead 372,005 

Loom shuttle, C.G. Root 372,239 

Lounge, J. W. Reynolds 872,069 

Lubricator, A. T. Ballantlne 371,916 

Lubricator, J. Lumb 372,169 

Mat. See Door mat. 

Mattress, J. M. HlnsdiU 371,988 

Measuring device, cloth, J. Q. Brown 372,202 

Meter. See Water meter. 

Motor, J O. C. 4 B. Rank 372,066 

Motor and vacuum engine, W. T>. Home 372,072 

Mowing machines, cutting appaFaLus for, F. W. & 

J. B. Melcher 871,963 

Music chart, W. Glass 372,139 

Nut lock, S. H. Ray 371,971 

Oil can, J. Marker 972,160 

Oil press cloth, T. Bennetts 372410 

Oyster tongs, S. Peterson 871,9ff7 

Pail, bait, F. W. Northrop 872,233 

Painting machine, P. H. Shine 371,984 

Pan. See Dust pan. 

Paper box, folding, J. T. Craw 371,925 

Paper cones, making, M. C. Stone 871,988 

Paper cones while waterproofing them, holder 

and gauge for, M, C. Stone 371,990 

Paper tubes, blank for, M. C. Stone !>71,989 

Partition for toilet apartments, movable, H. H. 

Sessions 871,982 

Partition or beam, J. T. Fanning 371,981 

Pegging lack. G. Dorwart 872,132 

Pegging jack, F. W. Stone 372.278 

Pencil sharpener, S. Forrester 372,258 

Photograph case, B. Wilhelm 372,052 

Piano frame, C. H. Mahling 372,035 

Picker. See Fruit picker. 

Pile, S.G.Hutchison .1371,943 

Pileproteotor, R. W. Gorrill ... 3?2,141 

Pinchers, lasting, F, W. Whltcher 372,246 

Pipe. See Stove pipe. 

Pipe coupling, A. VVilbur(r) 10,877 

Piston, W.M. Barr 872,058 

Pistol or mace holder, J. P. Wintz 872,000 

Plow, J. B. Baker 872,108 

Plow, A. J. Smith ;.... 372,179 

Plow standard, B. F Mclntyre 372,228 

Pneumatic dispatch tube and carrier, C. M. John- 
son 372,032 

Pneumatic dispatch.tub« system, C. M. Johnson.. 372,223 

Pocket for garments, A. B. Reisman 371,974 

PoliBhing wheel, F. A. Pfleghar 372,041 

Potato digging machine, Wragg & Strohm 372,006 

Press. See Die press. Hay press. 

Primer, electrical, G. Stuart 372,046 

Printing machines, inking apparatus for, G. P. 

Fenner 872,214 

Protector. See Pile protector. 
Puller. See Cork puller. 

Pump, force, B. S. Raybuck 371,972 

Pump jack, B.J. Oliver 872.274 

Pumps, feed Indicator for oil, T. W. SheriflS 371,983 

Pyroxyline or nitro-cellulose, compound for, O. 

P.Amend 372,100 

Quilting machine, W. Koch 371,950 

Railway, K. L. Taylor , .,^.. m,993 

Railway cable grip, T. O. Cooper 372,121 

Railway construction. D. Bell 372.108 

Railway crossing, A. McKenney 872,229 

Railway, electric, J. Hartman, Jr 371,936 

Railway signal, D., Jr., & F. H. Vinton 372,096 

Railway switch, W. R. Coppedge 372,122 

Railway switch, J. Daly 372,255 

Railway switch, J. A. Tilden 371,994 

Railway switch, automatic. A. P. Odell 372,234 

Railway switches automatically from a moving 

train, device to open and close, A. B. Wormer 372,053 

Railway tie, A. McKenney 372,230 

Reel. See Harvester reel. 

Reel, F. H. Daniels 371,927 

Register. See Furnace register. Telephone call 

register. 
Regulator. See Blectric machine regulator. Blec- 
tric motor regulator. Pressure regulator. 

Rheostat. J. Hartman, Jr 371,987 

Rock, drilling, A. Krause 372,154 

Rock or well drilling machine, C. Harman '372,143 

Rod. See Fishing rod. 

Rotary engine, H. Knebel 371,949 

Sad iron holder, J. H.Doyle 372,064 

Safe lock, electrical, C. J. KIntner 372,026, 372,023 

Safe lock, electro-magnetic, C. J. KIntner 372,027 

Sash cord guide, W. T. Kellogg 371,947 

Sawing machine circular, D. Arkln S71,914 

Scale, letter, A. C. Both 371,920 

Scare, platform, S. J. A&slln 9T3,ooa 

Scow, dumping, J. T. Cashman 371,922 

Screw nicking machine, C. F. Roper 372,277 

Screws, machine for shaping heads of, C. F. 

Roper. 372,276 

8eal,C. E. Apgar... 372,101 

Sealing envelopes, packages, etc., S.T. Brooks.... 372,251 

Seed dropper, colton, J. J. Ballard.. 372,009 

Seeding machine coverer, J. C. Weakley 372,190 

Seine, F. A. Sowle 371,987 

Sewing machines, elastic treadle for, J. H. Whit- 
ney 372,281 

Sewing machines, thread delivering attachment 

for, J. W. West 371,998 

Shade ring, etc., C. A. Bvarts 372,211 

Shades, bottom bar for, J. Mohlberg 372,039 

Shaving apparatus, R. M. Keating 371,945 

Shears. See Sheet metal shears. 

Sheet metal shears, J. H. Mason 871,961 

Shirt, W. S. Finch 372,019 

Shut-ofi^box, M.Walker 372,244 

Siding or weatherboarding gauge, J. H. & W. B. 

i Hubbard 372,221 

Sifter, ash, C. H. Chase 372,204 

Signal. See Audible signal. Railway signal. 
Skins or. pelts, machine for cutting up, G. O. Rey- 
nolds 378,088 

Sluiceway and fiood gate, T. Parker 372,010 

Spinning and twisting machines, drawing mechan- 
ism for, B. B. Baker 372,056 

Spring. See Vehicle sprfng. Watch case spring. 

Stacker, M. A. Helnlen 371,147 

Staple machine, J. H.Vinton 372,096 

Starching machine, F. M. Watkins 372,189 

Steam engine cross head, E. J. Armstrong 372,102 

Stenciling, apparatus for, W. Q . Prewltt 371 ,969 

Stockings, making cut, W. H. Pepper Sr2,170 

Store service apparatus, G. W. Kuehn 871,952 

Store service apparatus, McCarty & Yoe. 371,962 

Stove, magazine, A.M. Belden 372,108 

Stove or range, J. A. Price 372,012 

Stovepipe, C Lehman 372,075 

Straw cutter, D. Lawto«6*. SW,lBr 

Btretober frame, H. F. ony .371,983, 371,934 



String holder, W. L. Rice 871,977 

Sugar, manufacturing double crystallized, O. H. 

Krause 372,030 

Surgical dressing, A B. Hall 372,142 

Suspenders, A. Bernstein 372,196 

Suspenders, S. Truaz 372,051 

Swing, J. Carmody 372,117 

Swing, G. A. Dumbeck 372,256 

Switch. See Railway switch. 

Tank for volatile liquids, storage and measuring, 

S. F. 4 A. Bowser 372,250 

Tar, aniline, J. Van Ruymbeke 372,243 

Telegraph key and sounder, G. M.I jane 872,155 

Telegraphy, autographic, J. B. Watson 372,245 

Telegraphy, automatic and autographic, C. Sel- 

ieA 371,980 

Telephone call register, A. F. Adams 872,247 

Thill coupling, E. F. Hopkins 372,150 

Thill coupling, B. P. Irons 372,021 

Thill coupling, J. R. Johnson 372,224 

Thill coupling, C. C. Munroe 872,166 

Thill coupling, C. B. Struck 372,093 

Thrashing machine, J. P. Carr, Sr 372,118 

Ticket, J. F. Laning 372,156 

Tie. See Railway tie. 

Timepieces, escapement for, C . V. VToerd! 372,003 

Time sounding indicator, T. Shaw 372,090 

Tire for vehicle wheels, H. Smith •. . . 372,180 

Titles, device for keeping and showing abstracts 

of, S. B. Robertson 371,979 

Tobacco package, A. T. Ballantlna ... 372,104 

Tongue support. M. Frechtel 872,235 

Tool, combination, W. H. Mitchell 372,080 

Toy pistol, F. A. Fonts 372,136 

Traction engine, S. E. Jarvis 872,022 

Trap. See Insect trap. 

Tricycle, F. J. Bayer 372,106 

Tricycle, H. La Casse 372,031 

Trough. See Feed trough. 

Truck, barrel, J. J.George 372,137 

Truck, stove, M. V. Clute 371,924 

Truss, A. P. Davis 372,014 

Tube. See Grain drill tube. Pneumatic dispatch 

tube. 

Tube expander, Nebergall Ic Schofield 372,081 

Tubes a d vials, case' for displaying, C. C. Hud- 
son 372,222 

Tubes, die for reducing, W. Lorenz 371,957 

Tyi)e distributing apparatus, A. A. Low 372,076 

Type setting and distributing machine, J. 

Thome 372,186, 872,187 

Type writing machine, J. H. Waite 371,997 

Vacuum producing apparatus, W. L. Home' 

372,069, 372,970 

Vapor burner, F. J. Hubbard 371,942 

Valve controller, electric, S. W. Sc W. V. Dermltt 372,208 

Valve, duplex, F Grinnell 372,218 

Valve, globe orother,B. F. Briggs 372,200 

Valve, throttle, B. W. Luce 372,077 

Vehicle brake, B.H. Bacon 372,194 

Vehicle spring, C. M. Blydenburgh 372.059 

Velocipede bearing, W. T. Andrews.. 371,911 

Vending apparatus, automatic, F. C. Lynde 372,270 

Vending machine, automatic, O. Schiess 372,175 

Vessels, raising sunken and stranded, A. F. Eells. 372,210 

Vessels, sheet ring detacher for, A. D. Post 372,085 

Walking stick, umbrella handle, etc, S. Sim- * 

mons 372,177 

Washing machine, Caldwell 4 Wolfe 872,114 

WiMlBg machine, L. N. Senter .371,981 

Washing machine, J. B. Stair 372,241 

Watch, D. Gruen 372,261 

Watch case spring, N. J. Felix. 372,018 

Watches, forming.bearings for, F. P. Bonneau.... 372,113 

Watches, forming pendants for, H. Letort 372,158 

Watches, jewel support for the balance staffs of, 

H. Knickman 372,269 

Water closet, siphon, J. B. Boyle 872,199 

Water In pipes, apparatus for regulating the tem- 

peratureand fiow of, B. A. Newman 872,232 

Water meter, rotary, J.Thomson 872,047 

Water raising apparatus, W. C. Wells 372,097 

Weatherstrip for doors, J. K.Patterson 372,084 

Wheel. See Polishing wheel. 

Wheel, T. A. Davison , 372,129 

Wick adjuster and regulator, G. Eardcastle. ...... 372,020 

Windmill, G. Henderson 372,148 

Wine or cider presses, pomace laylDff attachment 

for, S. B. Tooley 872,D« 

Wire hook, C. T. Williamson 872,099 



DESIGNS. 

Badge, C. A. Hawley 17,839 

Blanket, horse, G.R. Ayres 17,806 

Broom holder, whisk, W.C Wright 17,836 

Carpet, J. L. Folsom ". 17,807, 17,803 

Carpet, H. Horan 17,815 to 17,817 

Carpet, H. Hunt 17,818 

Carpet, W.L.Jacobs 17,819 to 17,824 

Carpet, E. Poole 17 ,826 to 17,829 

Carpet, G. C. Wright 17,833 to 17,835 

Coat, child's, E. L. Jenkins 17,826 

Glass, etc., ornamentation of, T. G. Hawkes..l7,837, 17,833 

Numerals, font of, W. F. Stark 17,831 

Paper, shelf, S. Rosenbluh 17,840 

Sink standard, F. A. Walls 17,832 

Skirts, linings, etc., ornamentation of, A. Hildt, 

17,809 to 17,814 

Stove, heating, J. Reitenstein 17,880 

Trimming, 8. Steinecke _.. 17,841 



TRADE MARKS. 

Coffees, spices, bakins powder, and flavoriDeez' 

tracts, C. R. Qroff 14,850 

Cork wood. Gudewill & BucknalL 14,851, 14,852 

Plour bags, Bemis Bro. Ba^ Company 14,849 

Food preparation for infants and invalids, Hor- 

lick's Food Company 14,856 

Hammocks, woven, A. Beals. 14,848 

Twine, binder, Aultmao, Miller & Company 14,847 

Whisky, P. H. Hartman 14,853 to 14,856 

Wine, port, Walden & Co 14,858 

Wine, sherry, Walden &Oo 14,857 



A printed copy of the specification and drawing of 
any patent in the foregoing list, also of any patent 
issued since IStVi, will be furnished from this office for 25 
cents. In ordering please state the number and date 
of the patent desired, and remit to Munn & Co., 361 
Broadway, New York. We alsof umish copiesof patents 
granted prior to 1866; but at increased cost, as the 
speciflcatioDS, not being printed, must be copied by 
hand. 

Canadian Patents may now be obtained by the 
inventors for any of the InventlonB named in the fore- 
going list, provided they are simple, at a cost of $40 
each. If complicated the. cost will be a little more. For 
full instructions address Mnnn & Co., 861 Broadway, 
New Tork. Other foreign pateats mar also be obtained. 
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Inside Pairei each insertion - - - 75 cents a line. 
Back Pase, each Insertion - - - 81.00 a line* 

The above are charges per agate line— abont eight 
words per line. This notice shows the width of the line, 
and is set in agate type. Engravings may head adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at publication office as early as Thursday mom* 
ing to appear in next issue. 



SEBASTIAN, MAY&GO'S 

iDimel snew Odtlig 

IFaof& 
iPower 

Drill Presses, Chucks, Drills, 
Dogs, and macMnists* and ams* 
teniS* outfits. JCiatbes on triaU ' , 
Catalognes mailed on application 
1 65 W. Sd St., GiudnnKti, O 



lathes; 




TUNNEL FOR FOOT PASSENGERS IN 

Stockholm-— Description of adifficult piece of tunneling, 
in which the freezing method was applied with success. 
With 7 figures. Contained in Scientific Ablerioan 
Supplement, No. 54ii. Price 10 cents. To be had at 
this office and from all newsdealers. 



y^ pert. TTB^gr TO n' Awn.Tg g^ 

(aTold Afenta and Dealeri irhoM pro- 

fits uid ezpenseB donble the eost on 

herery Piano they sell) and send tbi* 

PpiTst-^nau UfBZ&ET OaUnet OEU 

'tH Ootave Boaewood Piano, War- 
ranted 6 years, f6r 91981 Wa 
■end it^-iwltli Beaadfal Cover and 
Stool "•for Trial In yoor own Home be- 
fiiroyoabny. Sendforolnalarito 
Morchal A Smlth»»85 £ast»lst St.. ICS^ 




AERIAL VORTICES.— AN ACCOUNT OF 

the experiments of Mr. Chas. Weyher with a view to 
elucidating the question of the formation of water- 
spouts, whirlwinds, and hail. Illustrated with 9 engrav- 
ings. Contained m SciENTinc American Supple- 
ment, No. 605. Price 10 ce ts. To be had at this office 
and fro mall newsdealers. 



IT WILL SAVE A LIFE. 

Seabury's Accident Case* containing every appli- 
ance necessary for dressing wounds, whether slight or 
serious, and also a work on " First Aid to the Injured," 
containing instructions how to use the contents of the 
box in case of emergency, and what to do in cases of 
poisoning, when a physician is not at hand. A case 
should be in every factory and workshop. Indorsed by 
eminent surgeons. Price of case, $5.00, delivered. Can 
be ordered through any druggist, or send direct for case 
or descriptive circular. SBABURY & JOHNSON, 

21 Piatt St., New York. 



HENDON SEWAGE WORKS. DESCRIP- 

tlon of a new plant for the treatment of sewage by fil- 
tration, and precipitation of the organic noatters by 
lime. With 3 illustrations. Contained in Scientifio 

AMERICAN SUPPLBMBNT, No. 603. PrtCC 10 CCUts. 

To be had at this office and from all newsdealers. 




GOLD MEDAL, FASIS, 187a 

BAKER'S 



Warranted eihsolutely pure 

Cocoa, from which the excess of 
Oil has been removed. It has three 
times <Ac atrength of Cocoa mixed 
with Starch, Arrowroot or Sugar, 
and is therefore far more economi- 
calj costing less than one cent a 
cup. It is delicious, nourishing, 
Btrengthenlng, easily digested, and 
admirably adapted for invalids as 
well as for persons in health. 
Sold by Grocers eve rywhere* 

W. BAEEB & CO., DorcUr, Mass. 



A SYNOPSIS OP ALL THE KNOWN 

AnflDBthetics, with their physical and physiological pro- 
perties, and anaesthetic value. By B. w. Bichardson, 
M.D. Contained in Bcibntipic American Supple- 
ment, Nos. 515 and 516- Price 10 cents each. To be 
had at this office and from all newsdealers. 




WELLS BROS. & CO. 

GREENFIELD, MASS. 

Mannfiictdren of 

Screw OuttloK Machinery and 
Tool>. Fine Tiips. Aallait. 
able Dies. Bolt Ont- 
ters and N'nt Tap- 
per.. New Little 
C^lant Screw 

Plates, 

&o.) &e.» Sec. 

SEND FOR DESCRIPTIVE 

OATALOeUE FREE, 



LEO XIII. BIOGRAPHICAL SKETCH 

of the relKnlng pope. With portrait. Contained in SCI- 
ENTimc Ambkioan Supplement, No. 604. Price 10 
centB. To be had at this office aad from all newsdealers 



E]}IODEl«aiid ■ SeiiriffGUais. 
A U •■"•■—" « 
WUKIV SPECIALTY. ■' 



e newmT HL 

(UoDtioa tUi Papers 



CARBOLIC ACID.— AN INTERESTING 

paper by Prank Frenob, M.D., treating of the history of 
carbolic acid, the mode of manufacturing it. and Its uses 
as a therapeutic a«ent, ansesthetic and dentifrice, its 
effect upon animal organisms, and the antidotes font in 
cases of poisoning. Contained In Scientific American 
Supplement, No. 43S. Price 10 cents. To be bad at 
this ofiBce and from all newsdealers. 



Lists sent. 
N.Y. Machinery Depot, 

Bridge Store No. 16, 
Frankfort Street, N. T. 



ARMOR-CLAD SHIP VICTORIA. DE- 

scriptlon of the vessel, account of tbe launch, and 
speech of Sir William Armstrong on the occasio . Con- 
tained in Scientifio American Supplement, No. 
603. Price 10 cents. To be had at this ofBce and from 
all newsdealers. 



8000 Fine Black copies of WrItlnCf Drawinc, Mnale. 

^L"!^"".*;'- S;s??'wft1."'woi: 

n If P I F R derf nl precision 
*» U r I E n and rapidity. 

FAST AUTOMATIC CO., & New Chambers St., N. T. 



FAST 



BRICKS AND BRICKWORK. A PA- 



OBT by Prof. T. Roger Smith, F.B.I.B.A., giving an In- 
teresting historical account of the art of making bricks, 
and a description of the vuious kinds of bricks and the 
inode of mannfaotnre, and various methods of laying 
them. Contained in SoiENTiFia American Supple- 
ment, I7o. 601 . Price 10 cents. To be had at this of- 
fice and from all newsdealers. 





Leather Link Belt Co. 

A new article in Belting which 
Is made of small Leather. Links 
joined together with steel bolts. 
They have been remarkably suc- 
cessful for hard working machin- 
ery and belts run half crossed. 
For prices and particulars write 
to CHAS. A. SCHIBKBN&CO., 
47 Ferry St., New York : 416 Arch 
St., Phlla.; 86 Federal St., Boston. 




THE GREAT TOWER AT PARIS.— 

Description, by Mr. Eiffel, of the mode of construct on 
of the foundations of the great 9M foot tower. With 
two Illustrations showing sections of the caissons. Con- 
tained in SCIENTIFIC American Supplement, No. 
607. Price 10 cents. To be had at this otBce and from 
all newsdealers. 



HE PRATk MFGl GOii Design and 

make any lAaht Tools, Novelties, H^prlngs, 

etc., and aid inventors in putting their tnouglits 



GAS ENGINEERING, RECENT PRO- 

ffress in.— By A. Macpherson. Regenerative system of 
retort firing. Improvements in gas puriQcation. Burn- 
ers and regenerative lamps. TneWelsbach gas light, 
ParatBn as a rival of coal gas, oil in gas making. Prices 
ofresidnal products. Contained In Scientific Ameri- 
can Supplement, No. 801. Price 10 cents. I'o be 
had at this office and from all newsdealers. 



COMPETITION. 

School houses. 

[At Albany, N. Y.] 

State op New York,^ 
dxpartmxnt of public instruction, 

Superintendent's Office, 

Albany, n. Y., September 20, 1887., 

Plans and specifications for sohool-houses. 

Architects are invited to submit competition plans for 

six school buildings, for which $975 is offered In prizes. 

Time of competition limited to December 15, 1887. 

For farther particulars address A. S. DRAPER, 

619 State Superintendent, Albany, N. Y. 



. Y. 

::} 



THEORY OF UNITS. BY G. SZAR- 
vady.— Measurement of a maenitude. Equations be- 
tween concrete magnitudes. Absolute units. History 
of the C. G. 8. system. B'undampntaJ and derived units. 
Geometrlchl, Mechanical and Blectric units. Criticism 
of the C. G. S. system. Contained in Scientific Ameri- 
can Supplement, No. ttUti. Price lOcents. To be had 
at this office and from all newsdealers. 



EXCELLENT BLACK COPIBS of an/ytMng tmitUn or 
drawn with any Pen (or Type Writer) by the Patent 
~~ Only equaled by 

LithOKraphy. 

Specimens Free. 

AUTOCOPYisT Co., 166 William Street, New York. 



AUTOCOPYIST' 



HISTORY OF THE ELECTRICAL ART 

in the U. 8. Patent Office.— By C. J. Kintner. An inter- 
esting history of the growth of electrical science in this 
eonntry, and notices of some of the more important 
models in possession of the Patent Office. Contained in 
Scientific American S pplembnt No. 544. Price 
10 cents. To be had at this ofQce and from all news- 
dealers. 



SCIENTIFIC BOOK 
CATALOGUE, 

RECENTLV PUBLISHED. 

Our new catalogue containing over 100 pages, includ- 
ing works on more than fifty different subjects. Will be 
mailed tree to any address on application. 

lUUNN 4& CO.) Publishers Scientific American, 

361 Broadway* New York. 



THE ECLIPSE OF ALGOL, WITH THE 

latest Determinations of its Distance and Dimensions, 
—By Boyal B. Hill. An interesting account of recent 
studies of the variations in intensity of the star Algol, 
with a discussion of its orbit and that of its satellite. 
How a cardboard model of the phenomena of Its eclipse 
may be made, w ith 8 figures. Contained in Scientific 
American Supplement. No. 558. Price 10 cents. To 
be had at this office and from all newsdealers. 



DO NOT BUy a Drill Chuck until you have seen 
the *' Hartford." It is the strongest, 
best, and is now made in three sizes 
3 follows : 
I No. 0, holding from to 
I No. 1, " " to 

I No. 2. " " to 

Send for catalogue 
every size and description to 
The Cnshman Chock Co., Hartford, Conn. 





COLORS, COMMON AND POISONOUS. 

—A table showing the composition of some of the pig- 
ments in common use, with a classification of the latter 
based upon poisonous propetties. Contained in the Sci- 
entific American Sitpplemknt, No. 546. Price 10 
cents. To be had at this ofllce and from all newsdealrs. 



. Xn*^ LEHIGH ftVE S AMERICAN 5 



nt GRAY IRON AL 
.STINGS FROM SPE' 



CTKIH DIIIIDC tor Hot or Cold, Fresh or 
wICAIn rUlnrO Salt water; for Oils, Naph- 
tha, Tar; for Cane Juice, Liquors, Syrups, Scum; for Am- 
monia, Alkalies^ Extracts, Acids; for Thick, Volatile, Vis. 
coua or Foul Liquids, etc. Vacuum Pumps of the 
highest efficiency. Filter Press Pumps. Air, Gas 
and Acid Blowers. Air Compressors. Etc. 

Built bt aUIIJ) & OABBISON. Brooklyn, N. Y. 



THE COPYING PAD.— HO W TO MAKE 

and how to use ; with an engraving. Practical directions 
how to prepare the gelatine pad, and also the aniline ink 
by which the copies are made ; how to apply the written 
letter to the pad; how to takeoff copies of the letter. 
Contained in Scientific Amehican Suppi.emknt, No. 
43M. Price 10 cents. For sale at this office and by all 
newsdealers in all parts of the country. 




ARTESIAN 

WellB, OU and Gas Wells, drilled 
by contract to any depth, from 50 
to 3000 feet. We also manufacture 
and fximish everything required 
to drtU and complete same. Port- 
able Horse Power and Mounted 
Steam Drilling Machines for 100 to 
600 ft. Send 6 cents for illustrated 
catalogue. 

Pierce WellExcaTatorCo. 
iVew York. 



PRESERVATION OF RAILWAY TIES 

and Timber by the use Of Antiseptics. A paper by J. P, 
Card describing the method of treating wood by the 
zino-creosote process, and giving an account of some of 
the results reached by the use of it. Contained in Sci- 
entific American Suppi-bmbnt, No. 607* Price 10 
cents. To be bad at this office and from all newdealera. 



FAC-SIMILB copies Obtained to an unlimited extent in 
indelible black by the 

copying apparatus, equal to the 
finest lithographic work. 
Specimens free. 
Feles F.Daus & Co., 21 Beekman Street, New York, 
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BAIRD'S BOOKS 

FOR 

PR AGTIGAI. MEIff 

NEW CATALOGUE. 

Our New and Revised Descriptive Catalogue of 
Practical and Scikntific Books, 80 pages, 8to, com- 
plete to Oct. 1, 1887. A Catalogue op Books on steam 
AND THE Steam Engine, Mechanics, machinery, 
AND Dynamical Engineering, and a Catalogue 
OP Books on Civil Engineering, Bridge Building, 
Strength of Materials, Railroad Construction, 
etc., a Catalogue of a Miscellaneous Collection 
of Practical and Scientific Books, a List op 
Book s on Electro- Metallurgy, etc. IJst of Lead- 
ing books on Metal Mining, Metallurgy, Min- 
eralogy, ASSAVING, CHEMICAIj ANALYSIS, etc, List 

of Boohs on Dyeing, Calioo Printing, Weaving, 
Cotton and Woolen Manufacture, and other Cat- 
alogues, the whole coverinK every branch of Science 
applied to the Arts, sent free and five of postage to any 
one in any part of the vjorld 10AO will furnish his address. 

HENRY CAREY BAIRD A CO., 

Industrial Publishers, Booksellers ^Importers 
810 Walnut 8t., Fliiladelphia, Pa., U. S. A. 




ForS37.S0worthS75| 

MOO-OO Organs only t80.00 J 



^00.00 F&jios for |m).(»| 
.Other BABaABiS. write! 

^ Ifor catalogue. Address, j 

DAiriEt F.BEAIIX.Vas]ilBirtoi>,New jfenei* 



The Dunning Patent Wrought Iron Boiler, 



With Self-Feeding Coal Magazine, is the Best for 

LOW PRESSURE STEAM HEATINC. 

AUD IN8TTB,BS A WABM HOUSE DAY AND NIGHT. 

OVEK, 13,000 IN Ui^E. 

MadflU iollowa: Ab a Magannt Boiler, which requires attention bafc 
once in 24 hoots. As a Sur/oee ^mtr, to burn hard or soft eoal, wood or 
coka. Ab a Rot WaUr BoiUr for manlkoaBe' and hot water heating. Aa » 
J^M<aft/«.fi«taf, to be Mt without brickwork. Also In Tvo Seetumi, to pBU 
thioogh any door where a larger one cannot he naed. In addition to the 
aboTe webaveonderway an eutiielv »m eotutruttiim o/ A»/«r, which will 
excel anything yet put upon the market, MaooIactDred at the 

New York Central Iron Works, 

Lock Box 40, Geneva, N. X', U, B. A. 
Send for new mnBtrattd Catalopie with full descHptiou and Price Li«t. 
AOENTS WANTED. 

N.B.— CorreipcQdeQOe Klictted &0inArcliit«cUandp«r80iubiiildiDg. 






WE MASfW A.CTURE 

WELL DRILLS 

FOB 

Water, Goal and Gas, 

Hf dranlle or Jettlnff. 

X*ariteBt Stoek tn America. 

_ I'armera with small out- 

{experience unnec&taary). Can 

make largre profits. NoriskB. Can 

direct buyers to paying territory. 

FrospectiiiK for Water, Coal 

or Gas done on application. 

Also UTs of WIND MILLS. 

HORSE Pawns, FEED MILLS, 

FODDER AND ENSILAGE 

CUTTERS, PUMPS AM Wm SDP- 

M Its. Mention this Paper. Send 

l4c. to cover ooBt mitUIng 

Catalogue. 

0HI0A60 

TUBULAR WELL WORKS. 
aSW.IatoBt,, CiiiacoiIU. 



VOLNET W. MASON & CO., 

FfilCTION PULLEYS CLUTCHES and ELEVATORS 



PROVIDENCE, K. I. 



Tbe R port of tlie 

SEYBERT COMMIISSION 

oisr 

SPIRITUALISM. 

Published under the Auspices of the 

University of Pennsylvania. 

ShiU OetaTO. IttO pp. Boiud In Clofli, $1.00. 



s. 



A Western ROLLING MILL, havint; asurplusproduc- 
inp capacity of twenty-flve hntldred tons of Merchant 
Iron or Steel perannum, is anxioustocommunicatewith 
any one controlling base patents for a standard article 
that will consume this amount of their product and to 
that end solicit correspondence. All communications 
will be treated in a strictly confidential manner and for 
the right article ample funds will be provided to develop 
and push it on the market. Address all communications 
to ROLLING MILL, P. O. Box 773, New York City. 



&SLACKBARRELMAC 

J A SPECIALTY L/. 
MGRLENWOOD & 



^mm 



STANDARD KNAMEL WORKS, 

Ornamental and Plain J A PANNINO on Metal, Wood, 
or Paper. PEABL INLAY IWO. Write for estimates. 



Steam! Steam! 



We buUd Automatic Engines from 2 to 200 H. P., 
equal to anything in market 

A Large Lot of 2, 3 and i-U. Engines 

with or without boilers, loiv for casU. 

B. W. PAYNE & SONS, 

Box 15, BlMolia, N"- "ST. 



Proposals for machine Tools for the Ordnance 
Gun-^ShoBs.— Navy Department, Washington, 
D. C, Novefnber 2, 1SS7.— Sealed Droposals will be re- 
ceived at this Department, until 12 o'clock noon, on 
Thursday, the bth day of January, 1888, at which time 
and place they will be opened in the presence of bid- 
ders, for furnishing the necessary material and labor 
and constructing eleven (11) G-lnch gun lathes and one 

Sslotter, and for the delivery and erection of the same 
the Navy Yard, Washington, D. C, In accordance 
with plansand Bpeciflcations, copies of which, together 
with all other information essential to bidders, may be 
obtainedatthe Bureau of Ordnance, in this Department. 
Proposals j3H8t be made in duplicate, in accordance with 
forms which will be furnished on application to the 
Bureau of Ordnance, and enclosed in envelopes marked 
"Proposals for 6-inch Gun Lathes and Blotter." and 
addressed to the Secretary of the Navy, Navy Depart- 
ment, Washington, D. C. The Secretary of the Navy re- 
serves the right to reject any or all bids, as, in bis 
judgment, the interests of the Government may req uire. 
D. B. HARMONY, Actim Secret4^ry of the Navy, 

Proposals for Machine Toolsforthe Ordnance 
Guii-Shitps.— NATT Department, Washington, 
D. C, JTovemiber 2, 1887.— Sealed proposal a will be re- 
ceived at this Department, until 12 o'clock noon, on 
Thursday, the 1st day of March, 1888, at which time and 
place they will be opened in the presence of bidders, 
for furnishing the necessary material and labor and 
constructing sixteen (16) 16-inch gun lathes, and forthe 
delivery and erection of the same in the Navy Yard, 
Washington, D. C, in accordance with plans and specifi- 
cations, copies of which, together with all other infor- 
mation essential to bidders, may be obtained at the 
Bureau of Ordnance in this Department. Proposals 
must be made in duplicate, in accordance with forms 
which will be furnished on application to the Bureau of 
Ordnance, and enclosed in envelopes marked " Propos- 
als for Ift-inch Gun Lathes," and addressed to the Sec- 
retary of the Navy, Navy Department, Washington, D. C. 
The Secretary of the Navy reserves the right to reject 
any or all bids, as, in his judgment, the interests of the 
Government may require. 

D. B. HARMONY, AcUng Secretary of the Navu. 



TELESCOPIC OBJECTIVES AND MIR- 

rors. Their preparation and testinic. By H. Grubb, F. 
R. S. An Interesting description of the processes now 
employed in the construction of telescopic objectives, 
prefaced with a short history of the manufacture of 
glass, contained in Bceentifio ahbbican Supple- 
ments, Nos. 54^ and 549. Price, 10 cents each. Tobe 
obtained at this office or from any newsdealer. 



COLD AS A CAUSE OF DEAFNESS.— A 

short but oomprehensive paper by Dr. Theodore Griffin, 
answering the two Important questions: How can the 
Inj urious efi'ects of cold upon the ears be prevented? and 
secondly. How can they bie cured after they have been 
developed? Contained In Scientific Ahzrican Sup- 
plement, No. '^69. Price 10 cents. To be had at this 
office and from all newsdealers. 



by the University to inves- 
was composed as follows . 

Dr. Horace Howard 

Furness, 
Mr. Coleman Sellers, 
Dr. James W. White, 
Dr. Calvin B. Knerr. 
Dr. S. Weir Mitchell 



The Commission appointed 
tigate this important subject 

Dr. William Pepx>er, 
Dr. Joseph I^eidy, 
Dr. George A. Koenlgr, 
Prof. Robert Ellis Thomp- 
son, 
Prof. Geo. S. Fullerton, 

*'It is the first serious and direct effort put forth to 
submit to a scientific test the claims of what its adher- 
ents call ' Spiritualism.'"— JfewJ Yotk Times. 

" The book presents the minutes of sessions and ver- 
batim reports of the seances, and concludes with articles 
from different me m b e r s." — Cincinnati Commercial 
Gazette. 

" No reader can fail to admit that the verdict of the 
report Is fully proved."— TTwBimiing/iam {JSng.) Post, 

^ It is the most important book on the subject which 
it treats that has been published for twenty-five years." 
—New York Chrintian Advocate. 

** No one Interested In its truth can afford to omit 
giving it careful thought."— Boston Qiobe. 




THE BARAGWllVATH STEAM JACKET 
Feedwater Boiler and Purifier. 

Boils the f eedwater. Keeps the boiler clean. 
Saves boiler repairs. Saves from 15 to 40 per 
cent, of fuel. Large heating surface. No ra- 
diating surface. No back pressure. Thor- 
oughly utilizes the exhaust. Strong and dur- 
able. Over 5kO(X) in use. Send for carcular. 

WM. BARAGWANATH & SON. 4Q West 
Division Street, Chicago, 111. 

JAS. B. GROUTHERS, M. E., General East- 
ern Manager, 113 Liberty Street, New York. 



The Iraper Imki Tliersioi&eter. 




Size Uz20 in. Patented. 



This thermometer gives 
a permanent and continu- 
ous record in ink of the 
temperature. The chart 
indicating hours of the day 
and days of the week gives 
the degrees of temperature 
from 20° below zero to 110° 
above. All instruments 
are accurately adjusted 
and warranted. The re- 
cord is easily read and ab- 
solutely correct. Sold by 
the leading Instrument 
dealers and opticians 
throughout the United 
States and Canada, and by 

Tlie DRAPBR 
MANUFACTUBlNe CO. 

Owners of the United 
States and foreign patents, 
152 Front Street, New York 
Oopyrighted, 



oAMAGK LANTERNS 

i-WlTH Oil LAMPS HAVE NO EQUAL 



] EASTERN PRiaS CUftf^ANTEED 

L. MANAS SE 

88 MADISON S-CHICAGO ILL 



WMm 



PIPE COVERINGS 

Made entirely of AISBESTOS. 

Absolutely Fire Prpoft 



BRilDED PACKING, SIILL BOIRD, SttElTHINe, CEHENT, FIBRE AITO SPECL^XTIES. 
BRANCHES: Phlla, 34 S. 2d St. Chicago, 144-146 E. Lake St. Pittsburg, 37 Lewis Block. 



INYAIiUABLi: BOOKS 

FOB THE 

MEGHAKIG, ENGINEER 
AND CHEM IST. 

laSVISEID TO ID.A.TE- 



NYSTEOM'S POCKET-BOOK OF MECEAMCS AND 
ENGINEERING. 

N^m-tteeafh EditAcn, Hevised and QreaUy ESnlar^ with 

Orioinol Matter. By Wh. Dennis Marks, Fh.B., C.£. 

CYaleS.S.S.) Illustrated. 16mo. |3.S0. 

" A library In Itself, giving a little of everything that 

the engineer and mechanic will need to know to aid 

them in every-day practice."— IndwstrloJ (Fortd, Chicago. 

MARKS ON THE STEAM ENGINE, 

TMrd BittUm, Beeisei, Enlarged and Interleaved. The 

Relative Proportions of the Steam Engine. By Wm. 

D. MARES. With numerous illustrations. 12mo. Extra 

clocb. (3.00. 

" A work of Inestimable value to every mechanic, con- 
taining as It does, rules, tables, and directions in regfird 
to the steam engine which come into use iu every-day 

JracticalUfe of the engineer."— San Francisco Woodand 
Ton. 

ELEMENTS OF MODERN CHEMISTRY. 

(\rirRTz.) 

Wew Bdition, Tltorouglily BeiHaea. Translated by W. 

Obeene. 13mo. Cloth. $2.90. Sheep. til.0O. 

" A valuable work as a class-book, and a most interest- 
ing and instructive volume for the general reader."— 
N&ut York School Jonj/mai. 



PHOTO-EN GRAVING PROCESSES.— 

The " Washout "■process. The swelled gelatine process 
Full details of each. Contained in SoraNTU'ic Ambki- 
CAN SCPPLIMKNT, No. Bia. Price 10 cents. Tobehad 
at this office and from all newsdeal rs. 



E P P S'S 

GRATEFUL-COMFORTING. 

COCOA 



A 



onder- 
Wash- 



OBAMn 01 CT 1'e introduce our 
nnnnil niri ful Self-qperMIng ' 
ing Machine we will GIVE ONE away in every 
town. Best in the World, No labor or rubbing. 
SEND FOR ONE to the 

National Co., 23 Dey St, N. Y. 



SCIENTIFIC AMERICAN SUPPLE- 
MENT. Any desired back number of the SdiENTii'ic 
American StrPFi.EMENT can be had at this office for 
10 cents. Also to be had of newsdealers in all parts of 
the country. 



■ ■ BARREL, KEG, 

fflBBDI^MI^ STAVE MACHINERT. 

JH^^^^B^D^^^P Over 90 varieties manu- 
^^^^^■H^BlB^n^ factured by 

^"fiaE. & B. HOLMES 

CUinfiiilng, Howeling, aod rozing. BUFFALO, N. T. ' 



If not obtainable at your Booksellers', send direct to 
the Publishers, who will forward the books, free of post- 
age, promptly on receipt of the price. 

J. B. LIPPmOOTT COMPANY, 

Publishers, 

716 and 717 Market St., Philadelphia. 



JPJSltFECT 

NEWSPAPER FILE 

The Koch Patent FlTe, for preserving newspapers, 
magadnes, and pamphlets, has been recently imp roved 
and* price reduced. Subscribers to the Scientific Am- 
BRICAN and Scientific American Supplement can be 
supplied for the low price of $1.50 by mall, or $1.25 at the 
offlce o f this papei Heavy board sides; inscription 
^SCIBlNnBlC iSfflSRICAN," in gilt. Necessary for 
evrar one who wish stopr serve the paper. 

Address . 

MTJinr & CO,, 

PDhUahen Scccmvio Ajf^DOAir. 



I New Catalogue of Valuable Papers 

contained In Scientific AHERICA^' Sufplbheitt, sent 
freeo/ chorae to any address. 

MDNN & CO.. 361 Broadway, N, Y. 



ASK YOUR STATIONER FOR THE 

ilOHANNFABER LEAD PENCILS 

THE BEST NOW MADE 



ALCOHOL, SWEET POTATO. — AN 

account of a new industry recently established at the 
Azores— that of the distillation of alcohol from raw 
sweet potatoes. Contained in Scientific American 
supplement. No. 57'2. Price 10 cents. To be had at 
this offlce and from all newsdealers. 



Woodworking Machinery 




48 ITater Street, 



FOR 

Chair, Fnrnltnre and 

Cabinet nillla. 

Pattern Makers' use 

etc. 

EellgtoiM nachlne Co., 
Fltcbburg, IHasB. 



ARCH^OLOGIC AL EXPLORATIONS IN 

Ohio.— An account of explorations made near Madison- 
ville, O., in 1878, 1879, and 1880, the results of which are 
the most interesting of any that have hitherto been 
conducted ic: the Mississippi Valley ; with descriptions 
and 40 illustrative figures of a large number of aborigi- 
nal relics, sunh as skeletons, a^h-pits, corn-pits, 
earthen pots, vases and bowls, pipes, shell ornaments 
and beads, elk-horn ornament, copper ornament, and 
child's rattle. Contained In Scibntific Amehican 
Sitppijehent, Ko. 282. Price 10 cents. To be had at 
this offlce and from all nowsdealers. 

^^^■■H A MflMTU ^"^ expenses paid any 
^P ■■% IflUll I n active person to sell our 
^M m mm goods. Ko capital required. Salary paid 
y^ m ^#'monthIy. Expenses in advance.- Full 
particulars free. AVe mean what we say. 
Standard Silver Ware Co., Boston, Mass. 



DYNAMO -ELECTRIC MACHINES.— A 

study of the leading types of these apparatus. Illus- 
trated with IS euKravinga. Contained in Scientific 
AMERICAN Supplement, No. 604. Price 10 cents. To 
be bad at this offlce and from all newsdealers. 




SUPERIOR 

Stationary Engines 

with Plain and Automat- 
ic Cui-off*. Vertical and 
Horizontal. 

Penna. Diamond Drill Co., 
Birdsboro, Pa. 



CAPILLARY TUBES, SPONTANEOUS 

Motion in.— A pa per byC.Decharme upon the applica- 
tion of electricity to the study of the spcntaneous as- 
censional motion of liquids in capillary tubes— the 
question t>eing studied from a dynamic standpoint. 
With 10 engravings of apparatus and details. Contain- 
ed in SciisNTiFio Amebioj^x Sttpplkhent, No. 538' 
Price 10 cents. To be had at this offlce and from all 
newsdealers. 




CLARK'S NOISELESS RUBBER WHEELS 

No more Splintered Floors. 
Different Styles. Catatostie Free. 

«EO. P. CliARK, 
Box L. Wiudaor l^ocks, Ci. 



BOW TO MAKE AN INCUBATOR.— 
Full directions, illustrated with 7 figures. Also direc- 
tions for operating the apparatus. Contained in 
Scientific American Supplement, No. tt I 2. I'rice 
10 cents. To be bad at this office and from all news- 
dealers. 



A8PHALTUM AND THE PITCH LAKE 

of Tilnidad. By W. O. Crosby.-Origin of bitumens. As- 

ehaltum, where found. The intcb lake of Trinidad. 
low th6 pitch is quarried. Oriirin of the lake. Contain, 
ed In Scientific AMERICAN Supplement, No. GO 5. 
Price 10 cents. To be had at this office and from all 
newsdealers. 



W£ncyc]o- ■■ Diamond ■ Book free, ■ 
pedia of I *¥ Drills and | ssc. for | 
TooEngrav L/ Lightning I mailing it I 
ings of raHydraulic I . American I . 
WELL JJ WELL UweUWorks,^ 
TOOLS, Hi Machines.^ Aarors, Ilk ^ 



THE NEW TAY BRIDGE. ILLUS- 

tration of brief description of this recently finished 
structure. Contained In Scientific American Stff- 
plbment, No. 602> Price 10 cents eaoh. To be had at 
this offlce, and from all newsdealers. 



SOME OP THE CONDITIONS AFFECT- 

ing the Distribution of Micro-organisms in the Atmo- 
sphere.— A lecture by Percy P. Frankland, Ph.D. I'as- 
teur's experiments. TyndalPs experiments. Miquel 
and Freud enreich's experiments. Solid cultivating me- 
dia. Elesse's'method. Micro-organisms at different alti- 
tudes. Micro-organisms In sea-air and in the air of 
buildlDgs. Late improvements tn apparatus and meth- 
ods. With one figure. Contained in scientific Ameui- 
CAN Supplement, No. 604. Price 10 cents. To be had 
at this office and from all newsdealers. 



MWIOAL. OraOAL. BLBOTMO, MEOHAHIOAL WOHPgBB. 



n^n 



MAGIC 



_'eiraod8.^ ^^^^ 



C| CPTDinAI Edward P. Tbompson, Solicitor 
CLEU I niUllLi of Electrical Patents.SBeekman 
Street. N. Y. Write for testimonials and instructions. 



im wm 1 SAIL 

APPARATUS FOR BUILOINO 



County Bights, $50. State Bights, tSOO. 
See descriptive notice in Sci. American, May 22, ISou. 
Send for circulars. Bansome,403 Montgomery St., S.F.Gai. 



& 



COLEMAN "^l^nfcr 

Newark, N. J. liULLtUti 

National Fa'u-onage, Best Facilities, 
Best courseof Business Training, Short- 
est Time, Iiowest Rates, No VacaUon. 
I Address, H. OOIiBMAN, Fres. 
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OTTO GAS ENCmES. 



Over 30.000 Sold* 



Horizontal Otto Gas Engines. 

Vertical Otto Gas Engines. 

Twin Cylinder. . . . .Otto Gas Engines. 

Combined Otto Gas Engines and Pumps. 

Combined ,..Otto Gas Engines and Dynamos. 

OTTO GAS ENGINE WORKS, 

CHICAGO. PHILADELPHIA. 

New York Acency, IS Veaey Street. 



NE'fr AND IinPROVED HieH SPEE]> 

COMPOUND ENGINES. 



For ELECTBICAL £ MAN'F'G USE. 

P. ROCHOW, Sola Manufaoturar, 
Ha BRIDOE BTBEET, B1W>«KI.TS. N. T. 



ICE & REFRIGERATING 



Maoblnes. Tork Pa- 
tent. TOKK nw«. 
oo.< r«rk. Fb. 



To Business Men. 

The value of the Scientific American as an adv r- 
tislng medium cannot be overestimated. Its circulation 
tsmany times greater than that of any similar journal 
now published. It goes into all the States and Territo- 
ries, and is read in all the principal libraries and reading 
rooms of the world. A business man wants something 
more than to see his advertisement in a printed news- 
paper. He wants circulation. This he has when he 
advertises in the Scientific American. And do not 
let the advertising agent influence you to substitute 
some other paper tor the Scientific American, when 
selectinga Qst of publicationsin wmcn yuu decide it is 
for your Interest to advertise-^ This is frequently done, 
for the reason tnattae agent ^ts a laiger eommlssion 
from the papers having a small circulation ttan is allow- 
ed on the Scientific American. 

For rates see top of first column of this page* or ad- 
dress 

MUNN A: CO., PubliaherB, 

361 Broadway, New York. 



^^ A T A D D U positively cured by the great Qerman 
^"* ■ **■»■»■■ Remedy. Sample pkge. and book for 
4cts.instainp8. E. H. M£DICAIiCO.,£a8tHaiilpton,CoDn. 

CONSUMPTION,M^^^SS*S: 

Alate discovery. Sample bd ttjaafa ee wBh treatiae containing 

direct! ODs for home treatmeilflivvespresa office^ 

»B. WM. F. &. KO£TUIIO4k00.> ffert Waaqyton, Camii 
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f nslde Pace* each insertion ^^ - - ;5 cents a line. 
Back fave, each insertion - - - 9I.OO a line. 

The above are charges per agate line— about eight 
words per line. This notice shows the width of the hne, 
and is set in agate type. Engravings may head adver- 
tisements at the same rate per agate line, by measure- 
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received at publication office as early as Thursday morn- 
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USEFUL BOOKS. 

Manufacturers, Agriculturists, Chemists, Engineers. Me- 
chanics, Builders, men of leisure, and professional 
men, of all classes, need good books in the line of 
their respective callings. Our post office department 
permits the transmission of books through the mails 
at very small cost. A comprehensive catalogue of 
useful books by different authors, on more than fifty 
different subjects, has recently been published for 
free circulation at the office of this paper. Subjects 
classified with names of author. Persons desiring 
a copy, have only to ask for it, and it will be mailed 
to them. Address, 
OIUNN «& CO., 361 Broadway, New York. 




H. VST. JOHNS' 

COVERING. 
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The Lareest and Most Extensive Manufacturers in America. 

THE GUTTA PEBCHA AND BUBBEK MFG. CO. 

Nenr If ork, ChlcagOi San Francisco, Toronto. 
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Used by thouaandi of flnt-cloM MaaQfaetaren 
Bod HwhanicB on their beat work. Ifs suroesBi 
has broQf^ht a lot of imitators copvinff ua in every 
poHible. Remember that THP ""' " ' 
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solely by the 



JjeFage fl l^iqma uiae i8 manuxactarea 
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HYPNOTISM IN FRANCE.- AN IN- 

teresting review ot the present status of this subject, by 
Max Dessoir. Contained In Scientific American 8up- 
PLKKEN'i', No. 613. Price 10 cents. To be had at this 
office and from all newsdealers. 
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THAT Will WELL REPAY aM" 

INVESTIGATION 

■^ TnOSEoKIRE TO SECURE 

THE BEST SAFE 

MARVIN SAFE DO. 

NEW YORK, PHILADELPHIA, 
LONDON. ENGLAND. 




To competent Business Men accepting exclusive city 
fia-«ncv for sale of our NATION A li AUTOMATIC^ 
GA!S-SAVING U^VERNOKS. Required by all 

Kas consumers. Save 33 per cent, in Gas Bills. 

They equalize the pressure at meter. Secure a steady 
and increased illumination, insuring perfect combustion 
of the gases, and a pure and healthful atmosphere. 
Prevent the disagreeable whistling, blowing, and smok- 
ing of burners, remedying frequent danger from fire and 
expense of broken globes. Over 8,000 in service. In- 
dorsed by highest Mercantile Corporate and Expert 
Authorities. Agents clearing |500 per month. Address 

TUB UNION NATIONAL GAS-SAYING CO., 
744 BUOADWAY, NEW YORK. 



SMALL MOTOR WANTED. 
Steam. New (s* second-haod. Address 1 
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JACKET KETTLES, 
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pressure. Send for Lists. 

HAND, BUKR & CO., 
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95 MILK ST. BOSTON, MASS. 

This Company owns the Letters Patent 
granted to Alexander Graham Bell, March 
7th, 1876, No. 174,465, and January 30th, 
1877, No. 186,787. 

The transmission of Speech by all known 
forms of Electric Speaking Telephones in- 
fringes the right secured to this Company 
by the above patents, and renders each 
individual user of telephones not furnish- 
ed by it or its licensees responsible for such 
unlawful use, and all the consequenceti 
thereof, and liable to suit therefor. 
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PATENTS. 

MBSdRS. MUNN A CO., in connection with the publi- 
cation of the Scientific American, continue to ex- 
ftmine iiu provements, and to act as Solicitors of Patents 
for Inventors. 

In this line of buaineas they have had forty-one years' 
meperience, and now have uneqiuded facUiUes for the 
preparation of Patent Drawings, Specit) cations, and theu 

§roaecution of Applications for Patents in the United' 
tates, Canada, and Foreign Countries. iMessrs Munn & 
Co. also attend to the prelSaration of Caveats, Copyrights 
for Books, Labels, Reissues. Asaignments. and Reports 
on InfrinKoments of Patents. All business intrusted to 
them is done with special care and promptness, on very 
reasonable terms . 

A pamphlet sent free of charge, on application, con- 
taining lull information about Patents and how to pro- 
cure them- directions concerning Labels, Copyrights, 
Desljrns, Patents, Appeals. Reissues, Infringements, Aa- 
0ignmems, Rejected Cases, Hints on the Sale of Pa- 
tents etc. 

We also send, free of charge, a Synopsis of Foreign Pa- 
tent Laws, showing the cost and method of secorifis 
patents in all the principal countries of the world. 

mvnfi ic CO., Solicitors of Patents, 

861 BAMdwaT. New York. 
BRANCH OFFIGBS.-No. 632 wad 624 F Streetr Pw 
Otto Building, near 7th Street. Wastilngton, D. C. 



^lEfi ATIVC FRCP ^° receipt of two 2 cent 
■M-CUIIIIfL rnCLs stamps we will send, 
Iv postage paid, to any address, a sample American 
Film Negative and full description of the newJy per- 
fected process of making film negatives. 
The Eastman Dry Plate & Film Co.i Roehewter, X. Y. 
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For Userii of Steam PantRS. 

Van Duzen'B Patent Btaam, Pump 

ris-o Packing or Oiir^ ) l3 
Bequlres \ No Repairs or Skill, \ Reli- 
( No Care or Attendance. ) able. 
Can pump any kind of liquid; ever 
ready; no moving parts ; all brass; can- 
not clog nor get out of order; fully tested ; 
hundreds in daily use; every pump guar- 
fmteed; not like cheap Pumps made 
of Iron ; all sizes to 6 inch discharge ; 
— ■ prices from $7 upward; capacities from 
100 to 20,000 gallons per hour. State for what purpose 
wanted and send for Catalogue of '* Pomps." 

VAN DUZ£N dt TIFT, Cincinnati. O. 
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I hereby inform the public that, 
with the exception of one or two 

gersons previously licensed, 1 
ave obtained from the Selbert 
Co. an excluslTe license under 
their Sight Feed Lubricator pat- 
ent, to manufacture and sell liU- 
bricatora for Stationary and Port- 
able Engines, throughout all of 
the United !!$intes and Terri- 
toi'ies, except New England. 
All Siffht Ffed rnbricntors 
in which oil is fed in visible drops 
up through water, in & glass tube 
or chamber, made or sold by per- 
sons not licensed by the Selbert 
Co., lire infriiiffeinentB, and 
the makers and users will be 

grosecuted. All Sight Feed Lu-. 
ricators made by me are proper- 
Iv marked *^l..icenaed toy the 
Herbert Cyl. Oil Cup Co." 
and with date of patent. For cat- 
alogue and prices, applr to 
F. XUNKENHEIMKR, 
Works, Cincinnati, Ohio. 
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Barnes' Foot-Power Mxchinery. 

Complete outfits for Actual Worksnop 
Business. Read what a customer says: 
"Considering its capacity and the ac- 
curatenesa of your No. i Lathe. I do 
not see how it can be produced at such 
low cost. The velocipede foot-power 
is simply elegant. 1 can- turn steadily 
for a whole day and at night feel as 
little tired as if I had been walking 
around." Descriptive Catalogue and 
Price List Free. w.F.&John Barnes 
Co. Address 1999 Main St..Rockford.lII. 
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Only B3.00 a Year, incliidinsr Fostaffe. AVeelcly. 
52 Numbers a' Year. 

This n^idely clrculnted and splendidly Illustrated 
paper is published weekly. Every number contains six- 
teen pages of useful information and a large number of 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam Machinery 
New Inventions, Novelties iu Mechanics, Manufactures, 
Chemistry, Electricity Telegraphy. Photography, Archi- 
tecture, A griculture. Horticulture, Natural History, etc. 

All IJlasses of Headers find in the Scientific 
American a popular resume of the best scientific in- 
fensation »f.Uie daT;^axid tt ieifae aim ^>f^ the pnbrishers 
to present it in an attractive form, avoiding as much as 
possible abstruse terms. To every intelligent mind, 
this journal affords a constant supply of instructive 
reading. It is promotive of knowledge and progress In 
every community where it circulates. 

Terms of Subscription.— One copy of the Scien- 
tific American will be sent for one year^-52 numbers- 
postage prepaid, to any subscriber iu the United States 
or Canada, on rec^pt of three dollni-H by the pub- 
lishers; six months, $1.50; three months, $1.00. 

Clubs.— One extra copy of the Scientific Amebt- 
CAN wil;_be supplied gratis /or eyen/clw6o/^re««Zwcrfl)er9 
at $3.00 each ; additional copies at same proportionate 
rate. 

The safest way to remit is by Postal Order. Draft, or 
Express Money Order. Money carefully placed inside 
of envelopes, securely sealed, and correctly addressed, 
seldom goes astray, but is at the sender's risk. Ad- 
dress all letters and make all orders, dra^s, etc., pay* 
able to 
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361 Broadwayy New York. 

Scientific American Supplement. 

This Is a separate and distinct publication from 
Thk SciKNTiFio American, but is uniform therewith 
in size, every number containing sixteen large pages. 
The SciKNTiPic American Supplement Is published 
weekly, and includes a very wide range of contents. It 
presents the most recent papers by eminent writers in 
all the prinsipal departments of Science and the 
Useful Arts, embracing Biology, Geology, Mineralogy 
Natural History, Geography, Archaeology. Astronomy, 
Chemistry, Electricity, Light. Heat, Mechanical Engi- 
neeriDg, Steam and Railway Engiueering, Mining, 
Ship Building, Marine Engineering, Photogrsiphy, 
'technology. Manufacturing Industries, Sanitary En- 
gineeriug, Agriculture, Horticulture, Domratlc Econo- 
my, Biography, Medicine, etc. A vast amount of fresh 
and valuable information pertaining to these and allied 
subjects is given, the whole profusely illustrated with 
ep^ravings. 

The most important En-jineering Works, Mechanisms, 
and Manufactures at home und abro&d are represented 
and described in the Supplement. 

Price for the Supplement for the United States and 
Canada, $5.00 a year, or one copy of the Scientific Am- 
erican and one copy of the Supplement, both mailed 
for one year for $7.00. Address and remit by postal 
order, express money order, or check, 

MUNN & Co.. 361 Broadway, N. Y., 
Fablisbers Scientific Ameuicax. 
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